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THE MEDITERRANEAN 


HE history of western European civilization is largely the record of 

Mediterranean lands and peoples, of the significant rdle that the sea 

itself, its climate, and its bordering lands have played in the evolution 
of western European culture language, laws, religion, art, science, 
social and political creed, navigation and trade, economic doctrine. The 
Mediterranean, as Miss Semple and many others have so many times em- 
phasized, has been the nursery of seamen, the school of irrigation agriculture 
and sedentary economy, the cradle of modern industry and philosophy. 

The Mediterranean again engages the attention of the world, as the great 
powers that derive much of their sustenance and strength from the protection 
and nurture the great beneficent sea provides, struggle for mastery of its 
resources, supremacy over its routes and avenues, sovereignty over its peo- 
ples. The motives of statesmen are born in consideration of advantages the 
Mediterranean affords, their policies are shaped by concern over its control; 
yet the hope of economic prosperity and political authority which sustains so 
many Mediterranean states, which inspires so much of the diplomacy and 
intrigue associated with the Mediterranean situation, today seems futile in 
the light of past history. 

The rugged relief of its shores, the restricted extent of arable soils, the rigor 
of summer drought, the relative paucity of valuable mineral resources, the 
thalassic irregularity of its land-locked basin, the heterogeneity of its littoral 
folk — all these constitute effective factors in the problem which soon must 
be solved The Mediterranean! 
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THE ITALIAN BEET-SUGAR INDUSTRY 


C. J. Robertson 


HE Italian beet-sugar industry, 

like every other beet-sugar 1n- 

dustry, Owes its existence to 
state action. It passed definitely from 
the experimental stage in 1887, when a 
factory was built at Rieti, in the prov- 
ince of Rome. In the following dec- 
ade the sugar-beet was introduced into 
the lower Po plain, where in a few years 
it became one of the principal crops, its 
extension taking place mainly at the ex 
pense of maize and hemp, the prices of 
which were then relatively low. By 
1900 there were four factories in l‘er- 
rara, two in Rovigo, three in Verona, 
two in Bologna, two in Forli, and one 
in Ravenna; by 1913 four more had 
been opened in Rovigo, two more in 
lerrara, two more in Ravenna, one in 
Padova, and one in Mantova; by 1924 
five more had been opened in Rovigo, 
three more in lerrara, three more in 
Padova, two more in Mantova, and one 
each in Ravenna, Venezia, and Bologna. 
The only new factory in the lower Po 
area since then was opened in Venezia 
in 1930. Out of the total of 53 beet- 
sugar factories in Italy 43 are in the 
above or adjoining provinces and their 
capacity amounts to over four-fifths of 
the total. 


SoILs 


Over three-quarters of the sugar-beet 
area is now in the lower section of the 
Po valley, the leading provinces being 
Ravenna, Padova, 


Rovigo, Ferrara, 


Verona, Venezia. The beet-growing 
sections of these and adjacent provinces 
together make up a roughly triangular 
area that has in very great part been 
formed since Roman times and consists 
of alluvium deposited by the Po and 
the Adige, prevalently of medium con- 
sistency but in some places, as nearer 
the rivers, more sandy and in others 
more clayey. ‘These deposits are thick- 
est in the Polesine, a district lying be- 
tween the courses formed by these two 
rivers after the rupture of the left bank 
of the former at Ficarolo (1150) and 
that of the right bank of the latter at 
Oppeano at a much earlier date (589). 
The sinking of the land in what are now 
the lower sections of these rivers was 
outweighed by the silting process and 
an area of marshes and lagoons was 
formed. On the other hand, south of 
the Po, in what 1s now the lower Fer- 
rarese district, the withdrawal of con- 
trol led to silting and, after the north- 
ward diversion of the Po in 1192, the 
sinking of the land reduced to marsh 
an area that had been cultivated in Ro- 
man times. Southward from Ferrara 
the alluvial plain of Emilia has coarser 
and in places gravelly deposits but there, 
too, soils of medium consistency are 
prevalent. As in other sections of the 
Po valley, the soils are, in fact, not natu- 
rally fertile. The older areas are more 
calcareous while the newer, especially 
in the depressions recently reclaimed 
from the marshes and lagoons that had 
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FiGURE 1.—The several areas of Italian sugar beet production in the lower Po Basin, occupy the 


relatively productive alluvium deposited by the Po and Adige rivers, nearly wholly since the prosper 
ous powerful days of Ancient Rome. The soils are not naturally fertile, but lend themselves well to an 


intensive agriculture, such as sugar beet production, which justifies heavy application of expensive 


fertilizer. The regions are delimited and described at some detail in the accompanying text. Ponte- 
lagoscuro and Farrara each have two sugar-mills, as indicated by the index figure on the map. 


formed behind the north-south chains the Po that are now dead, the Primaro 
of sand-dunes, the soil is poor in lime. and the Volano; though they are not 
In these areas formed by the shifting infertile, even a half-century of reclama- 
channels of the great rivers the soils tion by gravity canals has not entirely 
show great differences within a small removed the harmful salts left by the 
distance. semi-marine valli or basins that were 

In the Ferrarese the deposits have formed between successive lines of 
been built up principally by two arms of dunes. In the Lower Ferrarese, which 
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The basilica of Sant’ Apollinare, 
Classe, with sugar factory in background. Classe 
once stood on a lagoon and was the port of 
Ravenna. 


FIGURE 2. 


had become marshy by the diversion of 
the Po at Porto Viro in 1598 and the 
further sinking of the area in the sev- 
enteenth and eighteenth centuries, mod- 
ern reclamation began in the seventies 
with the installation of powerful pump- 
ing apparatus. The largest of the 
schemes in this area—that of the 
Burano 195,000 acres and 
altogether about 250,000 acres will 


COVeTS 


eventually be reclaimed in the Lower 
Ferrarese. Inthe Ravenna district rec- 
lamation was renewed in the middle of 
the nineteenth century by means of 
warping inten basins. Inthe Reno area 
to the southwest of Ferrara, modern 
reclamation work by natural drainage 
began in the eighties, and in Padova 
about the same date. 


CLIMATIC FACTORS 


The concentration of the Italian 


sugar-beet crop in the lower and central 


a etl 


FIGURE 3, 


sections of the Po plain is in part deter- 
mined by the fact that the summers are 
neither so dry nor so hot as in the areas 
farther south. The climate in the north 
can only be said, however, to be less un- 
favorable than that farther south. The 
precipitation in the Po plain has maxima 
in spring and autumn, the summer, dur- 
ing which the main growth is made, be- 
ing dry and hot compared with that in 
the other great beet-growing areas of 
Europe. 

Sowings, though formerly earlier, 
are now carried out toward the end of 
March and early in April, thus avoid- 
ing the intense cold and frosts that have 
regularly occurred for a series of years 
in February and the first half of March 
and the concurrent danger of “bolting.” 
The spring rains normally have the bene- 
ficial effect of assisting preparation of 
the soil for sowings and, together with 
the normally mild temperatures, stimu- 
late germination. Low temperatures 
may, however, in some years be experi- 
enced in the principal sugar-beet areas 
as late as the beginning of May. The 
period of vegetative development is 
May—June, while maturation takes place 
in July and August. The relatively 
high temperatures favor rapid growth 
and storage of sucrose in the root, with 
the result that in mid-August sugar con- 
tent is normally 15 per cent against 12 
In July, 
\ugust, and September, however, there 


per cent in Central Europe. 


is a hot center, in which the mean 


monthly temperature is 25° C., occupy- 





The sugar factory of Classe is located in the Lower Po and Ravenna Beet Region. 
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FiGurE 4.—This farm unit near Classe with its long straw ricks is typical of the Ravenna district. 
The crop in the foreground is sugar-beet. 


ing the lower and central part of the Po 
plain and in years when this hot center 
is pronounced there is a fall in sugar 
content after mid-August, due to the 
excessive respiration and the eventual 
drying-up of the leaves. With the 
coming of rain there is a further decline, 
by as much as two degrees a day, due to 
the dilution of the juice and to the re- 
commencement of vegetation, which, 
though by allowing further assimilation 
to take place it adds to the sucrose, uses 
the latter up more rapidly. Harvesting 
therefore begins as early as possible in 
\ugust; in practice, however, it takes 
place mainly in the first decade of Sep- 
tember. Lifting and transport to the 
factory must be carried out rapidly, not 
only because of the further lowering of 
sugar content due to inversion, through 
the high temperatures favoring further 
development of the roots in the interval 
between lifting and processing, but also 
to enable as much as possible to be 
worked up when sugar content is at its 


FIGURE 5. 


on the larger farms are grouped around a court 
yard. 


In the Cento district the buildings 





highest. The danger of the rains in 
late autumn causing transport difficul- 
g | 


\dded to 


these normal difficulties in this climate, 


ties is also to be avoided. 


the Italian beet regions suffer greatly 
from its very high degree of irregu- 
larity, which, together with the great 
damage due to leaf spot (Cercospora), 
is so marked as to discourage meteoro- 
The un- 
suitability of the principal beet-growing 


logical research on the crop. 


districts to irrigation bars the way to 
amelioration in that direction. It is 
especially in the lowness of its sugar con- 
tent and the impurity of its juice that 
the Italian beet is at a disadvantage ; 
while the factory yield of sugar from 
beet is 17 per cent in Czechoslovakia it 
is only 12 per cent in Italy. 


THE BEET-GROWING REGIONS 

Within the area of which the general 
conditions of soil and climate have been 
described there may be distinguished 
four beet-growing regions having dif- 
ferent types of land utilization. The 
most important as regards area of sugar- 
heet occupies the lowest sections of the 
Po- \dige plain, with the exception ofa 
small stretch of the Adriatic coastland, 
and extends southward across the Reno 
to include the littoral of Ravenna. This 
may be called the Lower Po and Ra 
venna Beet Region; west of this and 
lying astride the main channel of the 


Pois the Lower Po Beet-Hemp Region ; 


ee 
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FIGURE 6.—Small owner holdings are common 
in the Cento district. 


lying mainly north and east of the Adige 
is the \dige Brenta Mixed Crops Re- 
gion; while in the extreme south of the 
sugar-beet belt is the Faenza-lorli 
Wheat-Beet Region. 


THe Lower Po AND RAVENNA 
BEET REGION 


Reclaimed from the marshlands by 
mechanical drainage only since the mid- 
dle of the nineteenth century, when its 
utilization was limited to transhumance 
from the Emilian lands lying to the west 
and south, the area stretching from the 
mouth of the Adige across those of the 
Po and from the mouth of the Reno 
southward over the coastlands of Ra- 
venna presents to the eye a monotonous 
level. Over large tracts there is little 
relief even in trees or buildings to the 
prevalent bareness of the countryside. 
Only toward the Adriatic coast a line of 
dunes or of pine trees or along the main 
waterways belts of willows may limit 
more closely the view, while farm 
houses are sparse and relatively small. 


uw 


In such a landscape a large sugar fac- 
tory surrounded by its great storage 
tanks, transporters, and group of staff 
dwellings and offices, is a dominating 
feature, symbolizing all the economic 
activities of the region. In autumn the 
entire life of the countryside seems to 
move toa rhythm determined by the fac- 
tory. The harvesters are busy and 
along the straight embanked roads lines 
of heavily-laden four-wheeled wagons, 
drawn by large-horned grey Romagnoli 
oxen, converge on the factory yards, 
where imposing masses of beet await 
disposal. Day and night the hiss of the 
factory exhausts is heard and the acrid 
odor of the beet pervades the air. 

On these lands of recent reclamation 
sugar-beet covers in some districts al- 
most one-fifth of the agricultural area. 
Over much of the region it surpasses 
In the 
districts already in cultivation when it 


both wheat and maize in area. 


was introduced, it rapidly superseded 
maize as a cleaning crop, thanks to its 
greater resistance to drought, from 
which the more peaty soils are particu- 
larly liable to suffer, to the greater bene- 
fit obtained by the wheat that follows it 
in the rotation, to its valuable by-prod- 
ucts and to the fact that maize yields 
were relatively low in these districts. 
In some part, indeed, its popularity led 
to the abandonment of regular rotations 
and to its cultivation on unsuitable soils. 





FIGURE 7. 
a white wash and red tiled. 


The typical farm unit in the Cento district has compact buildings of brick, covered with 
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Among the consequences were not only 
an increased liability to scarcity of feed 
but a decline in the unit-yields of the 
beet itself. 

On the lands being reclaimed contem- 
poraneously with its introduction there 
were, of course, no rival crops and beet 
had the very great advantage of provid- 
ing a quick cash return on the large capi- 
tal expenditure, besides employing by its 
large absorption of labor the casual 
workers released from the work of rec- 
lamation, for whom the care needed in 
its cultivation also served as a good ap- 





FicureE 8.—Farm buildings in the Cento district; 


prenticeship to agriculture. On _ the 
other hand on these new lands the intro- 
duction of the other great industrial 
cleaning crop of Emilia—hemp—was 
hindered not only by low yields but by 
absence of skilled labor or of suitable 
water for retting, while, for the reasons 
already indicated, relatively little maize 
was introduced. 

Over much of the region a biennial 
rotation of wheat with sugar-beet or 
other cleaning crop is prevalent, espe- 
cially on the older reclaimed lands to the 
right of the Volano, where hemp more 
frequently takes the place of beet and 
which may perhaps be taken as the 
Lower Ferrara Beet-Hemp Subregion. 
In other sections, especially in the Ra- 


venna district, six- eight- and nine-year 
rotations are common, sugar-beet occu- 
pying one-fifth, wheat one-fifth, and al- 
falfa up to three-fifths of the rotation. 
The larger area of meadow in this Ra- 
venna Beet Ravenna 
Coastlands has its reflex in a very low 
maize area. 


Subregion or 


In the autumn, when the 
beet fields are bare save for occasional 
heaps of dried-up beet-tops, the dark 
green of the alfalfa is the only relief to 
the light brown or greyish soil of the 
newer reclaimed lands; later in the year, 
however, the green shoots of winter 


the dwelling-house is generally of two stories. 


wheat appear and in spring the wheat 
and alfalfa together cover most of the 
area. In the region as a whole, how- 
ever, the areas of both rotation and per- 
manent meadow are low and so is the 
density of cattle population. The in- 
troduction of sugar-beet and the in- 
creased use of alfalfa in the rotation 
have been accompanied, at least in the 
l‘errara district, by an increase in live- 
stock. Both the beet and the wheat 
crops also require heavy dressings of 
nitrogenous fertilizers, as well as large 
quantities of phosphates. 
the traditions of 


Thanks to 
hemp-growing in 
Emilia, however, there was already con- 
siderable experience in the use of arti- 
ficial fertilizers. Inthe Ferrara district 
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the newer lands require in addition lime 
to correct their relatively high acidity. 
The systematization of the reclama- 
tion lands has here as elsewhere ac- 
centuated large capital expenditure for 
roads—not easy to construct on the 
marshy  subsoil—drainage, — establish- 
ment of crops, sinking of artesians for 
drinking-water, and erection of build- 
ings. The need for obtaining the full- 
est return from the soil to compensate 
for this initial expenditure led in turn to 
the large employment of fertilizers and 
machinery. While on the older recla- 
mation areas teams of from five to ten 
pairs of oxen may be seen preparing the 
land in autumn for the spring planting 
of beet, the more recently established 
“factory farms” make large use of the 
tractor for deep ploughing. 
Throughout this region the prevalent 
form of land tenure is cultivating own- 
ership, with the employment of wage 
Share- 
cropping, in which two-thirds of the 
produce goes to the owner of the land, 
who meets the greater part of the costs, 


labor or with share-cropping. 


including salaried management and 
work cattle, and one-third to the share- 
cropper, who, with his family, is gen- 
erally resp msible for about two and one- 





FiGuRE 9.—Seed store at Cento. 





FiGurE 10.—Old clay-built, thatched dwelling- 
houses are still found in the Lower Brenta district. 


half acres and undertakes all cultural 
operations, is applied particularly to 
sugar-beet, a crop requiring special care, 
while wage labor is used for the fodder 
crops. Costs of fertilizer and of anti- 
cryptogamic treatment are divided, 
while permanent wage-labor is in any 
case employed to look after the livestock. 

The holdings are predominantly of 
medium size, between 50 and 125 acres, 
but in the Lower Adige district are prev- 
alently from 250 to 500 acres and in 
the Lower Polesine from 1,250 to 2,500 
acres, rising even to about 4,000 acres; 
these latter districts of large holdings 
may be grouped together as the Lower 
Polesine Subregion. The Ravenna 
Coastlands, on the other hand, are dis- 
tinguished not only by having vines in- 
terplanted over one-third of their area 
but by the prevalence of smaller hold- 
ings not more than 50 acres in extent. 

In the Ravenna district the farmer or 
boarto generally occupies an isolated rec- 
tangular group of two-storied brick 
buildings surrounding an ata or thresh- 
ing floor, the central portion consisting 
of the dwelling-house with granary 
above, while to the east are the cowsheds 
and to the west the implement sheds and 
Alongside this boaria in the 
Ravenna district stand rectangular ricks 


stores. 


of fodder or straw and, on the larger 
In the 
Lower Adige area the dwelling-house it- 


holdings, silos for beet pulp. 


self has a thatched roof while in the 
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FiGurRE 11.—Piove di Sacco, in the Lower 
Brenta district, isa center with 8,000 inhabitants 
Che church dominates the piazza, 


Lower Polesine the house is separated 
from the two-storied cowshed-hayloft. 
In the reclamation scheme to the left of 
the Volano the area is divided into social 
units of 375 to 500 acres in order better 
to meet problems of roads and drinking- 
water. In general in the Lower Ferrara 
Subregion the occupancy units consist 
of small red-washed one-story buildings 
with the dwelling-house on one side and 
the cowshed on the other. 

The casual agricultural laborers, who 
may also be share-croppers and of whom 
there is a surplus, live in the large rural 
centers (ville) that stand on the dry 
strips between irrigation sections or on 
the edge of the basins. More recently 
many have been able to buy small new 
houses outside the centers and lines of 
these new white-washed, red-tiled cot- 
tages, separated by small gardens, are 
met with along the roadsides, repeating 
a form common to the Po plain (Pas- 
saggv). In the Lower \dige district 
long one-storied multiple-family houses 
are seen. 


THe Lower Po Beer Hemp Recon 


While older, naturally-drained recla- 
mation lands interpenetrate, especially in 
the province of Ferrara, with the newer. 
mechanically-drained lands, the districts 
immediately surrounding the towns of 
Ferrara and Cento (the Central Fer- 


rarese and the Centese), like the Upper 
and Middle Polesine districts of Rovigo 
on the other side of the Po, belong pre- 
dominantly to the older facies of the 


Lower Po reclamation. 


Drainage ca- 
nals and dykes and straight roads are 
here, too, conspicuous features of the 
landscape but, in contradistinction to the 
Lower Po and Ravenna Beet Region, 
there are here many trees, fruit trees 
(pears, peaches, and apples), either in 
pure stands or planted in association 
with herbaceous cré ps, trees between the 
helds, elms and willows and. especially 
in the Centese, tall poplars along the 
roads or grouped around the farm 
houses, these last forming, as it were, 
a second story of arboreal vegetation 
and making the landscape strikingly 
beautiful, especially where they are 
draped with vines, which are. inter- 
planted on from 55 to 65 per cent of this 
region, and form a feature contrasting 
sharply with the Lower Po and Ravenna 
Beet Region. 

Characteristic of the region is the 
presence of two great industrial er PS, 
sugar-beet and hemp; the former is pre 
dominant in that part north of the Po, 
averaging 18 and 23 per cent of the agri 
cultural area in the Upper and Middle 
Polesine respectively, while the latter is 
predominant south of the Po, averaging 
19 and 24 per cent in the Centese and 
Central Ferrarese respectively. The see 
tion north of the Po may be termed the 
Upper Polesine Beet Subregion, that 
south of the Po the Upper l‘errarese 
Beet-Hemp Subregion. 

Hlemp spread rapidly after the middle 
of the nineteenth century, especially on 
the fairly compact alluvial brown soils. 
which are sufficiently rich and contain 
sufficient lime, and also with the aid of 
heavy applications of stable manure and 
artificial nitrogenous fertilizers, until it 
occupied up to 45 per cent of the total 


arable land. Sown toward the end of 
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February or in early March, the hemp 
fields present in midsummer dense 
masses of tall bright-green foliage, 
which by mid-August has turned to 
bright yellow. Afterwards until well 
into September the high conical stacks 
of hemp stems, tied together at the top, 
are an equally characteristic feature. 
l’ven in winter the hemp crop leaves its 
characteristic mark on the landscape in 
the retting ponds, beside which lie the 
masses of boulders used to keep the 
stems under water, and also in the stacks 
of dried stems from which the fibre has 
been extracted that stand alongside the 
hayricks in the farm yards. 

With hemp as cleaning crop and 
wheat as the dominant cereal, the area 
became characterized by a simple bien- 
nial crop system, with alfalfa grown 
separately or sown as a catch-crop be- 
After 1880, the price of 
hemp declined and when sugar-beet was 


tween cereals. 


introduced in the nineties, it spread rap- 
idly, thanks to its assured market. In 
addition, its smaller expense in male la- 
hor and in fertilizers, its by-products, its 
smaller liability to damage by hail and 


wind, and the fact that it provided em- 
ployment in an otherwise relatively slack 
period of the autumn were all appreci- 
ated. Thus the rotation became trien- 
A further 
advance in popularity was made by beet 
While 


the extension of beet was largely at the 


nial, hemp, beet, and wheat. 
in 1924, a boom year for sugar. 


expense of hemp, it was also in part at 
the expense of maize, which was thus 
replaced as a cleaning crop, and in part 
at the expense of permanent meadow, 
the gradual disappearance of which in 
the process of land reclamation left a 
gap for a crop that could play a part in 
the supply of feed, which beet, with its 
rich by-products, could certainly do. 
There has also, in the last few years been 
an increase for the same purpose in the 
area under alfalfa at the expense of 
hemp; in winter the alfalfa provides 
practically the only green patches among 
the fields until the wheat has sprouted. 
Maize is now insignificant in the region. 

\ considerable density of working 
cattle is required in this region since both 
the dominant crops, hemp and beet, de- 
mand deep and thorough cultivation, 





FIGURE 12 


of income in the Massa Lombarda district. 


\ fruit crop near Massa Lombarda. 


Fruit growing for export is an important source 
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which, especially in the stiff soils of the 
Ferrarese, means at least six pairs of 
oxen to the plough. The make-up of 
the livestock population has changed, 
the purely working cattle introduced 
from Apulia in the sixteenth century 
having been gradually replaced by Ro- 
magnoli, which, especially when crossed 
with the Podolian breed, provide more 
beef. The number of commercial cat- 
tle shows a distinct increase between 
1909 and 1929, especially in the west of 
the region, where the cattle population 
is denser. 





2 


FicureE 13. 
canes joined at the upper ends) is typical of this part of Emilia. 


Holdings are here predominantly of 
medium size, from 50 to 125 acres and 
operated prevalently by tenants, with 
the aid of permanent wage-labor or 
share croppers. In the Centese, where 
small owner holdings are commoner, 
metayage prevails; this is the most in- 
tensively worked section of the region, 
where all the main crops require much 
labor and fertilizer, and has the highest 
percentage of population engaged in 
agriculture. The prevailing occupancy 
The old 


reed-covered habitation of clay has now 


unit is here, too, the boaria. 


given place entirely to modern farm 
buildings. The typical unit has two 


massive main buildings of brick, in the 


\ tomato crop near Massa Lombarda. The method of planting a castelletto 


Centese covered with a white wash, in 
the Ferrarese red, and red-tiled; one of 
these is the dwelling-house, generally 
two-storied but sometimes three-storied, 
and the other the cowshed, with open or 
porticoed hayshed on one side, covered 
in with rushes in winter. In the Cen- 
tese particularly there is a tendency on 
the larger farm where there are subsidi- 
ary buildings for these to be grouped 
round a courtyard but the well-defined 
cortt of Lombardia and Piemonte are 
not found. The villages are passaggi 
along the main roads or rivieri along the 


four 


canals; these consist of long two-storied 
rows, the side of the building facing the 
road forming the dwelling-houses and 
that facing the fields forming cowsheds 
and lofts, with rough thatch outhouses 
in small kitchen-gardens. 


\DIGE-BRENTA BEET AND MIXED 
ARMING REGION 


Lying north of the two regions al 
ready described and for the greater part 
north and east of the Adige, the Adige 
Brenta Beet and Mixed lkarming Region 
has a considerably smaller and more 
Both of the 
basic cereal crops of the Padano-Vene 
tian plain 


scattered sugar-beet area. 


wheat and maize—have in 


THe ITALIAN BEET-SUGAR INDUSTRY 11 





FIGURE 14. 


road cars. 


Transferring sugar-beet to rail 
The means of transportation to the 
loading stations are very varied, but cars drawn 
by the white romagnoli oxen predominate. The 
scene is near Piove di Sacco, Lower Brenta. 
this region a moderately wide extension, 
the former averaging over one-fourth 
of the agro-forestal area, the latter about 
one-sixth. Rotation meadow, princi- 
pally composed of alfalfa, occupies 
about one-fifth. The predominance of 
cereals is associated with the food re- 
quirements of a relatively dense rural 
population. This is a region in which 
small to medium cultivating owners 
predominate. 

With progress in technique the area 
under sugar-beet and other hoed crops 
tends to increase at the expense of wheat. 
Beet is much more important in the 
southern section stretching from the 
Lower Veronese to the Lower Brenta, 
where it occupies over one-tenth of the 
agricultural area, than in the northern 
section, which is distinguished by the 
appearance of tobacco among the clean 
ing crops. As regards cattle the triple 
purpose Grey Alpines for milk, meat, 
and work are most popular, the calves 
being sold young for slaughter. 

Ilere, too, the boarta, consisting of 
dwelling-house with granary, cowshed, 
and workshops round the aia is charac 
teristic. In the Lower Brenta area, 
where the prevalent size of holding ts 
under seven acres, the old casone is still 
common. This is a clay-built hut, with 
one room, open to the exterior, and a 


high-pitched pyramidal roof of thatch, 
under which hay is stored, protected 
from wind and rain; a walled chimney, 
with a high stalk and a cap to carry away 
smoke and protect against rain, stands 
detached from the main body of the 
house so as to lower fire risks. 


I AENZA-loRLI WHEAT-BEET 
REGION 


This region forms a belt to the west 
of the Ravenna coastland and stretching 
southward from the Reno to the Appen- 
nines. Beet occupies roughly between 
one-fifth and one-tenth of the agricul- 
tural area. ‘The increase in the beet 
area has been most notable in recent 
years in the Faenza district but, as in 
the region last described, the sugar-beet 
area is considerably smaller and sparser 
than in the two regions of the Lower Po. 
Wheat occupies a high percentage of 
the agricultural area, maize a low one. 
Though the dominant crop, the former 
gives only low unit-yields, particularly 
as it suffers greatly from laying in con- 
sequence partly of the heavy spring pre- 
cipitation, partly of the large amount of 
fertilizers applied, and partly because 
long-strawed varieties are preferred to 
the more resistant short-stalked kinds 
Rotation meadow is fairly important 
and the density of the cattle population 


fairly high. In this region originated 





hiGurRE 15 
road cars in the Cavarzerano (lower Adige). 


Transferring sugar-beet to rail 
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the Romagnola breed, now used here 
principally for meat. 

Along with the predominance of 
wheat, the principal characteristic of the 
landscape is the prominence of tree crops 
and vines. Viticulture is carried on 
over from three-fifths to four-fifths of 
the area, according to district. The 
vines are grown over much of the re- 
gion on supports depending horizontally 
from the trees, chiefly sycamore and elm 
for this purpose, by means of heavy lat- 
erally-fixed props, a method of cultiva- 
tion suited to regions in which rainfall 








as a 
eo a 2 


while in many cases, as in the coastal 
belt, two rectangular hay or straw ricks 
stand nearby. Farther south, toward 
Faenza and Forli, the occupancy units 
are rather poor in appearance, the lofts 
smaller, and the ricks cylindrical. 


DEVELOPMENT OF THE BEET-SUGAR 
[INDUSTRY 
Although there had been numerous 
spasmodic attempts in different parts of 
the peninsula from the middle of the 
century to introduce the beet-sugar 1n- 
dustry, it was not until after 1883, when 


FIGURE 16.—Water transport plays an important part in the sugar beet industry of the Po valley. 


(Courtesy of Consorzio Nazionale Zucchero. ) 
is relatively heavy. The fruit-growing 
industry, as well as that of tomatoes for 
preserving or export of the early varie- 
ties, is centered on Massa Lombarda. 
The fruit trees, which consist mainly of 
peaches but also of pears, apples, and 
plums, are in the hands of share tenants, 
for the most part. 

Small holdings under 50 acres prevail 
and throughout the region the system of 
colonia is the characteristic mode of ten- 
ure. The relatively large variety of 
crops is a factor of safety for these small 
holders, whose farmhouses are densely 
distributed over the landscape. In the 
north the large square lofts, open on 
three sides, are conspicuous features, 
standing apart from the dwelling-house, 


tax arrangements provided an indirect 
subsidy, that it passed from the merely 
experimental stage. In 1897 rapid de- 
velopment began and by 1900 the num- 
ber of factories had grown to 21 and 
the area under sugar-beet to 50,000 
acres. The raising of the customs duty 
in 1902 gave adequate protection from 
imports and by 1913-14 there were 35 
factories, the area under the crop was 
100,000 acres, and the production of 
sugar was 341,000 short tons. After 
the World War the production of sugar 
and the area under beet rose rapidly. 
The boom year was 1924, when fifteen 
new factories were built and production 
of sugar and area under beet in 1924-25 
were 420,000 short tons and 341,000 


ee 
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acres respectively. There were then 53 
factories, belonging to 35 companies, in 
addition to 13 refineries, seven distil- 
leries, and two yeast factories. In 
1925, however, severe competition, espe- 
cially from Czechoslovakia, reduced the 
number of factories in operation to 36, 
the production of sugar to 153,000 short 
tons, and the beet area to 136,000 acres. 
Reéstablishment of the import duty, 
which had been abolished two years be 
fore during the period of high prices, 
and its successive increase and eventual 
replacement by an embargo have gradu- 
ally erected a prohibitive wall around 
the domestic industry. Protection is no 
longer avowed for the purpose of main- 
taining an infant industry. It is recog- 
nized by all concerned that the natural 
difficulties encountered by the Italian 
beet-growers place the industry perma- 
nently at a disadvantage with respect 
not only to cane-sugar but to the beet- 
sugar industries in other countries. 
These difficulties are principally cli- 
matic ones reflected in the factory in the 
low rendement or yield of sugar from 
the beet owing to the greater difficulty 
of extracting sugar from impure juice. 
High costs of plant and coal and of 
transport from field to factory are com- 
pensated by the up-to-date character of 
the factories and by their relatively large 
capacity. There are 27 factories with a 
twenty-four-hour capacity of 1,000 tons 
beet or over, five of these are of 1,500 
tons or over and the largest 
3.000 tons. 


factories in 


-Ponte- 
longo—ot The excessive 
number of some areas, 
which not only adds to transport costs 
and formerly caused competition for 
beet between overlapping factories but 
causes beet to be grown in some districts 
on unsuitable soils, is also traceable in 
part to the climate, the rapid deteriora- 
tion of the roots making it necessary to 
process it with the minimum delay. 
The Italian campaign lasts only 60-70 


days in all. Other unfavorable factors 
are the methods of planting, fertilizing, 
cultivation, and harvesting, which are 
considered by Italian agronomists to be 
very unsatisfactory, and the great preva- 
lence of leaf-spot. 

Not only are conditions unfavorable 
to production, they are also unfavorable 


to consumption of sugar. Italy, with 
an average per capita consumption that 
was 19.4 Ib. in the five years ending 
1927-28, that in subsequent years, dur- 
ing which the rate fell continuous'y, de- 
clined to 16.1 in 1931-32 and in the 





FIGURE 17. 
ing tanks at the factory. 
erazione Nazionale Fascista degli-Agriculturi. ) 


Unloading sugar-beet into collect 
Courtesy of Confed- 


three years ending 1934—35 averaged 17 
Ib., belongs to that group of Southern 
and Eastern European countries that 
have the lowest per capita rates on the 
continent. The range between differ- 
ent sections of the country is astonish- 
ingly great, from 35.5 Ib. in Venezia 
Giulia to 0.7 Ib. in Lucania ( Basilicata). 
The sections south of the Po, with the 
exception of Liguria and Toscana, have 
all rates below the average for the coun- 
try asa whole. The very low rates in 
the South and the Islands and even in 
the Center may be correlated with the 
generally lower standards of living, the 
variety and quality of food in general 
being very much below those in North- 
ern Italy, and, to a less extent, probably, 


with the greater consumption of fruit 
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Even the areas in the North, 
however, with the highest rates of con- 


and wine. 


sumption, are far from reaching the 
level of the mid-European countries. 
This state of affairs is undoubtedly due 
in the first place to the high processing 
tax, the highest in the world but a source 
of revenue that the government is reluc- 
tant to reduce. Efforts to encourage 
sugar consumption are thus largely stul- 
tified and the state, while maintaining 
the industry in existence, finds it neces- 
sary to limit its output, and therefore 
the area of beet for sugar, to a certain 
level. 

The total sugar-beet area is now, how- 
ever, affected not only by the demand 
for sugar but by the government plans 
for power alcohol production. Sugar- 
beet has been chosen rather than pota- 
toes, maize, or rice, the other principal 
potential sources in Italy, because of its 
relatively constant yield and its particu- 
lar suitability for recently reclaimed 
land. It is planned to reach by 1937-38 
the production needed to mix all petrol 
with alcohol in the volume proportion 
of 20 alcohol to 80 petrol, a production 
involving an area of 111,000 acres. 
This additional area under beet will be 
mainly in the Lower Po plain. The to- 
tal sugar-beet area for 1937-38 will 
probably be about 350,000 acres. 


THE BEET-SUGAR INDUSTRY AS A 
FACTOR IN REGIONAL 
DIFFERENTIATION 


The erection of a beet-sugar factory 
affects the agriculture within a certain 
radius, depending mainly on transport 
conditions, somewhat similarly to the 
bringing nearer, by transport improve- 
ments, for instance, of a large market. 
The beet-sugar factory provides a mar- 
ket practically on the spot for a new cash 
crop that can stand increased capital and 
labor costs. There is an increase in the 
intensity of agriculture not only directly 
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by the introduction of a new crop with 
a heavy demand for labor and fertilizers 
but by the fact that at the same time the 
unit-yields of the other crops in the rota- 
tion are raised. The cheapening of 
costs of stockfeeding for meat and milk 
by means of the beet by-products has 
also an effect similar to the bringing 
nearer of the urban markets. 

In Italy the introduction and main- 
tenance of the beet-sugar industry by 
state intervention has particularly af- 
fected the four agricultural regions that 
have been described above, which con 





FiGuRE 18.—Interior of an Italian sugar fac 
tory. Courtesy of Consorzio Nazionale Zu 
chero.) 


tain roughly four-fifths of the sugar 
beet area and were in 1933 responsible 
for 74 per cent of the total production 
of sugar and possessed 36 of the then 
51 factories and 77 per cent of the total 
factory capacity. Apart from the cli 
matic factors favoring the concentration 
of the crop in these regions the three 
more northern ones have the advantage 
of easy conditions on the Po and other 
waterways for the transportation in 
some cases of the beet from collecting 
stations to factory and in general for 
that of the heavy raw materials, lime, 
In the 
industry as a whole 75 per cent of the 


brought from Istria, and coal 


lime is carried by water, 608 per cent of 
the fuel, 28 per cent of the sugar, and 
15 per cent of the beet and fresh pulp. 
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In the Lower Po Beet-Hemp Region 
the introduction of sugar-beet accentu- 
ated the already industrial character of 
agriculture, the insertion of the new crop 
into the former hemp-wheat rotation 
raising the proportion of the typical ro- 
tation under industrial crops from one- 
half to two-thirds. This region, which 
in 1900 led the way in number and ca- 
pacity of its sugar factories, maintained 
its position in these respects throughout 
the period of rapid expansion subse- 
quent to 1924, and in 1933 had 15 of 
the factories and 32 per cent of the total 
factory capacity and was responsible for 
29 per cent of the total sugar production, 
In this last period, however, develop 
ment of the beet area was especially 
rapid in the Lower Po and Ravenna Beet 
Region, where the crop, through its par- 
ticular suitability for recently reclaimed 
what 
would otherwise have developed as a 


districts, became distinctive of 
preponderantly cereal-meadow and in 
parts even purely pastoral region, and 
the industry grew contemporaneously 
with the cultural landscape as a whole, 
forming an integral feature of its pat- 
tern. In contrast to the Beet-Hemp 
Region, there was here no competition 
with an already existing industrial and 
cleaning crop. In this region, which in 
1900 had only two factories, there are 
now nine, with 23 per cent of the total 
capacity and 24 per cent of the total 
sugar production in 1933, while the area 
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FIGURE 19, 
sugar factory. 
Zucchero. 


Diffusion battery in an Italian 
(Courtesy of Consorzio Nazionale 


that in the 
In both 
the Adige-Brenta Mixed Crops Region 
and the \V heat-Beet 
gion, sugar-beet was introduced into 


under beet exceeds even 


Lower Po Beet-Hemp Region. 
laenza-lorht Re- 
areas having already much greater vari- 
ety in their crops and, while it has fur- 
ther enriched their agriculture as a relia- 
ble cash crop with by-products valuable 
for stockfeeding, it does not play a domi- 
nant part in the regional economy as in 
the other two regions. 

The especial dependence of the beet- 
sugar industry in Italy as in other coun- 
the 
State makes these beet-growing regions 


tries on financial assistance from 
of the Padano-Venetian plain and par- 
ticularly the Lower Po and Ravenna 
Beet Region and the Lower Po Beet- 
Hemp Region outstanding examples of 
the important part played by the State 
in regional differentiation. 








AGRICULTURAL PATTERN OF EAST LOTHIAN, SCOTLAND 


G. Donald Hudson 


NE of the outstanding geo- 
graphic features of the County 
of East Lothian, Scotland, is 

the harmony between the pattern of its 
agriculture and the pattern of its physical 
setting. The county lies east of Edin- 
burgh, partly in the Central Lowland and 
partly in the Southern Upland (Figure 
1). The area of relatively intensive agri- 
culture is in the lowland bordering the 
Firth of Forth and the North Sea. Here 
soils are comparatively fertile, slopes are 
gentle, and rainfall is moderate and well 
distributed. The Southern Upland is 
characterized by extensive agriculture; 
the soils there are relatively poor, the 
slopes are steep, and the rainfall some- 
what too abundant for the successful cul- 
tivation of crops. Between the Central 
Lowland and the Southern Upland is an 
intermediate zone in which the intensive 
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FiGuRE 1.—East Lothian faces the Firth of 
Forth from the south, occupying portions of the 
Central Lowland Plain and Southern Uplands of 
Scotland. Fertile soils, gentle slopes, moderate 
and uniform rainfall promote relatively intensive 
agriculture on the Plain, whereas relatively in- 
fertile soils, rugged relief, highelevation, and ex- 
cessive rainfall enforce extensive utilization of 
the Uplands. 


agriculture of the lowland grades into 
the extensive agriculture of the upland as 
the slopes, soils, and rainfall conditions 
become less favorable to the growing of 
plow crops. 

Three steps were taken to ascertain the 
agricultural pattern of the county (Fig- 
ure 2). First, a comprehensive analysis 
of the unpublished crop and livestock re- 
ports of 1931 for the twenty-four 
parishes of the county was made.’ Sec- 
ond, on the basis of this analysis, 1so- 
pleth maps were prepared to show the 
distribution of crops and_ livestock. 
Third, a field traverse was made in 
August, 1931, from north to south across 
the middle of the country. This traverse 
was a mile wide and approximately six- 
teen miles long. The crop in each field in 
this strip was indicated on a base map, 
with a scale of six inches to one mile, and 
notes were made concerning soil, slope, 
and drainage features. The data pro- 
vided by the traverse were analyzed and 
used to test the location of the isopleths 
on the maps already noted. 


DISTRIBUTION OF CROP AND GRASS 
LAND AND MOUNTAIN AND 
HEATH LAND 


On the most general basis the county 
has two divisions. Crop land and grass- 
land (the latter implying pasturage ) 
predominate in the northwest two- 
thirds, occupying as much as 100 per 
cent of the land toward Edinburgh, 
(Figure 3). Mountain and heath land 
(implying rough grazings ) predominate 
in the southeast third of the county, 
running as high as 100 per cent of the 
land on the higher elevations. 


1Courtesy of the Board of Agriculture for 
Scotland. 
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The primary factors in this distribu- 
tion are steepness of slope and fertility 
of soil. Crop and grassland predomi- 
nate in the areas of gentle slope and 
relatively fertile soils, whereas mountain 
and heath land predominate in areas of 
relatively steep slopes and poor soils. 
Steepness of slope is not a significant 
factor the 1,000-foot contour. 
Above that elevation the majority of the 


below 


slopes are too steep for the effective use 
The major break be- 
tween the rich lowland soils and the poor 


of land for crops. 


upland soils occurs near the 750-foot 
contour. It is near this contour that the 
Silurian and Old Red Sandstone forma- 
tions of the higher levels begin to appear. 
As these formations increase in promi- 
nence toward the highlands, soil fertility 
decreases. “The poorest soils, affording 
only rough grazings, occur, for the most 
part, above the 1,250-foot contour. 
Rainfall, temperature, and altitude are 
secondary factors in this general division 
of the county. The amount of annual 
rainfall increases from 25 inches in the 
northwest to as much as 40 inches on the 
Lammermuir Hills to the south. Both 
figures are within the lower and upper 
limits for intensive agriculture ; but the 
same uniform, month-to- 
month distribution that constitutes an 


advantage to cropping in the lowland at 


relatively 


the same time discourages cropping in 
the upland, particularly in view of the 
mists and the relatively impervious soils 
of the Lammermuirs. 

A graphic comparison of the results 
obtained from the traverse data and the 
parish data is presented below the map 
(Figure 3). This cross-section is drawn 
on the same scale as the map. The up- 
permost bar represents the zones shown 
on the map where they are crossed by the 
traverse. The cross-hatching and the 
figures in the bar correspond to those on 
the map. ‘The horizontal figures below 


the bar represent the actual percentages 
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Ficure 2.—tThere is little regularity in size of 
East Lothian parishes. On the Plain parish 
shapes tend to compactness; on the Uplands they 
tend to be elongated in a north-south direction 
parallel to the slope. ‘These irregularities in size 
and shape limit the utility of parish data in the 
study of land-use patterns——a limitation that is 
offset in part by the use of detailed traverse data 


as a check. 


The lowest 
section represents the relief of the trav- 
ersed area. 


found in the traversed area. 


The zone of 50 to 75 per 
cent of total land in crop and permanent 
grass has 70 per cent of such land at the 
traverse crossing ; that of 75 to 100 per 
cent is shown to be 82 per cent; the zone 
of 50to 75 per cent of total area in moun- 
tain and heath the 
traverse crossing to be 85 per cent; 


land is shown at 
whereas the 75 to 100 per cent zone is 
shown to be 100 per cent. Obviously, 
one cannot verify ina single traverse the 
boundaries of the zones throughout the 
county, but the moderately high correla- 
tion between the two sets of figures 
seems to encourage the use of statistical 
materials for laying out the broad fea- 
tures of such patterns as are treated here 
and the use of traverses rather than data 
from complete field coverage for check- 
ing the patterns for accuracy. 


DISTRIBUTION OF ARABLE 


LAND 


The distribution of arable land shows 
a northeast-southwest zonal arrange- 
ment that is in keeping with the general 


changes in rainfall, steepness of slope, 
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and soil fertility from north to south 
Of these 
three factors soil fertility is apparently 


across the county ( Figure 4). 


the most significant. The  isopleth 
showing 40 per cent of the total land 
arable coincides fairly well with the mar- 
gin of poorer soils. The amount of 
arable land decreases toward the south 
over areas already noted as having the 
poorer soils of the county. The 40 to 
50 per cent zone that lies immediately 
northwest has moderately fertile soils. 
Save for restricted areas, the soils 
throughout the northwestern half of the 
county are relatively high in fertility 
The low per cent of arable land in the 
minor zone to the north 1s probably re 
lated to the distance of the area from 
direct rail and highway transportation to 
market areas and to the fact that the 
competition of other regions 1s forcing a 
change from potatoes to grass. The 
relatively high per cent of arable land in 
the 60 to 70 per cent zone and the 70 to 
80 per cent zone 1s related primarily to 
(1) the presence of excellent soils, par- 
ticularly the “‘potato” soils to the east, 
(2) the food requirements of the dense 
urban area of Edinburgh, and (3) direct 
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FIGURE 3.—-Here are shown the two major di- 
visions of the count namely, the crop and 


grassland area of the Plain and the mountain and 
heath land area of the Upland slopes. ‘The 
moderately high correlation between traverse and 
parish data seems to indicate that the latter is 
satisfactory when the object is to determine 
features of a generalized pattern. 
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Figure 4.—Of the three factors—rainfall, 
slope, and soil fertility--the last is the most 
significant in the distribution of arable land. The 
more fertile the soils, the greater the amount of 
arable land. 


railway and highway connections with 
the great industrialized area of the Cen 
tral Lowland. 

The results obtained from the traverse 
do not compare favorably with those 
obtained from the parish data except in 
It will be 
noted that where the traverse figures do 
not fall within the limits of the zone 
percentages, they fall below the lower 
limits. 


the two zones to the north. 


A study of the original traverse 
maps showed that the area in question 
contains a relatively large number of 
farmsteads, lairds’ estates, and village 
sites. This would tend to make the 
amount of arable land lower than is nor 
mal for the county as a whole. From 
this it is apparent that preliminary to 
laying out a traverse, reconnaissance 
studies should be made to determine the 
traverse area that more nearly represents 
average conditions. ‘This 1s particularly 
true in cases where circumstances permit 
only one traverse for a relatively large 
area. 


THE DISTRIBUTION OF THE LEADING 


THREE Crops 
Root Crops.—In terms of acreages, 
the leading three crops grown in East 
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Lothian are root crops, grains, and hay 
and pasture (igure 5). The root 


crops—potatoes and turnips—reveal a 
zonal arrangement of considerable irreg- 
ularity. From zero to 10 per cent of the 
crop and grassland in the southern 
quarters of the county is in potatoes and 
turnips. In the quarter immediately to 
the north, the percentages range from 10 
to 15 per cent. These relatively low 
percentages are related primarily to the 
low fertility of the soils already noted 
for the first zone and the presence of 
heavy clay soils in the second zone. Dis 
regarding minor areas, the northern half 
of the county 1s divided into two east 
west zones. [from 20 to 30 per cent of 
the crop and grassland in the northern 
of the two zones 1s in potatoes and tur 
nips, whereas the other zone shows a 
percentage of 15 to 20. These larger 
acreages, as compared to those in the 
southern parts of the county, are related 
to the suitability of soils and the near- 
ness to and direct connections with con- 
suming areas. Potatoes lead turnips in 
acreage only along the eastern and west- 
ern coast. The area along the eastern 
coast has the best “potato” soils of Scot 
land—a mixture of loam and _ glacial 
sands and gravels. The area along the 
western coast also has good potato soils 
and, in addition, the advantage of prox- 
imity to the industrial areas to the west. 

‘The results from the traverse compare 
favorably with those from the parish 
data. It is difficult to see why the re- 
sults are in closer accord here than in the 
distribution of arable land. Probably 
more than one traverse should have been 
made. Whether or not there is such a 
thing as optimum number of traverses 
per unit of area and, if so, what that 
number is, constitutes a problem that in 
vites further research. 

Small Grains.—TVhe three grains 
oats, barley, and wheat—present a zonal 
arrangement similar to the preceding 


patterns in the Southern Upland (Fig- 
ure 6). These three grains occupy 10 
to 20 per cent of the crop and grass area ; 
in the lowland to the north from 30 to 40 
per cent ; whereas in the wide intervening 
zone the percentages range from 20 to 
30. This pattern is in harmony with the 
soil pattern already noted. 
pcimennceienennet 
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Figure 5.—The zonal pattern here repeats 


those of foregoing maps——in this case, the better 
the growing conditions, the greater the potato 
and turnip acreages. ‘‘Potato’’ soils in the east- 
ern Plain and proximity to Edinburgh in the 
western Plain largely account for the predomi 
nance in those areas of potatoes over turnips. 


Other factors than soil fertility be- 
come apparent when the distributions of 
individual crops are examined. The 
acreage of oats surpasses that of barley 
and that of wheat throughout the county, 
and in some of the southern parishes it 
surpasses their combined acreages. The 
conditions of soil, rainfall, and sunshine 
in the southern quarter of the county are 
unfavorable for oats, but the ability of 
this crop to grow even under somewhat 
adverse conditions helps to explain the 
occurrence of a small amount of the 
grain here. Conditions to the north 
improve. Inthe wide intermediate zone 
the acreage of oats is larger than in the 
southern zone. ‘The total grain acreage 
is further increased by the addition of 
some barley and a little wheat. Barley 
and wheat do not become important fac- 
tors in the grain acreage, however, until 








20 ECONOMI( 


EAST LOTHIAN, 
SCOTLAND 





| 

e. omnes a . 

i 

PERCENTAGE OF CROP AND | 

PERMANENT GRASS LAND IN GRAIN | 

PARISH DATA Ss 3040. x 7 "20% a Z "A. 2%.) j 

TRAVERSE - ” _ 22 _ 0 "1900 

saa fe ELEVATION 

FIGURE 6.—Small grains treated together pre- 


sent the simplest of the crop patterns, but indi 
vidually they show considerable variation in 
keeping with variations in conditions of soil, 
rainfall, and sunshine. Although one traverse 
seems adequate for checking more generalized 
patterns for an area of this size, it would seem 
that additional traverses are necessary for bring- 
ing out conditions that are not widely distributed. 


the drier, sunnier, and more fertile 
northern quarter 1s reached. The trav- 
erse results compare favorably with the 
parish data except in the southernmost 
zone. Anexamination of the traversed 
area shows the southern portion to cover 
some of the steepest land in the county. 
The traverse map shows virtually no ro- 
tation crops in this section. This em- 
phasizes the need for care in the selection 
of sample traverses and indicates the 
need for more than one traverse for an 
area as large as Kast Lothian. 

Hay and Pasture.—TVhe pattern of the 
distribution of hay and pasture follows 
the general zonal arrangement of the 
The southeast 
two-thirds of the county are predomi 


other crops (Figure 7). 


nantly a hay and pasture area, whereas 
in the northwest third rotation crops pre- 
dominate. On the upland ts a zone hav 

ing 70 to 80 per cent of the crop and 
This is 
in the area characterized by poorer soils, 


grass area in hay and pasture. 
and wetter conditions. Lying to the 
north of this zone is an area of 60 to 70 


per cent hay and pasture. Soil and cli- 
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matic conditions are enough better here 
to permit the cultivation of some rota- 


The northernmost zone of 
the area in which hay and pasture pre- 


tion cr¢ ps. 


dominate has 50 to 60 per cent in these 
twocrops. Rotation crops would cause 
a greater reduction in hay and pasture in 
this zone if soil improvements kept pace 
with the improvements in climate and 
surface. But the presence of the heavy 
clays noted in the root crop distribution 
tends to restrict the rotation crop acre- 
age. The result is that hay and pasture 
are able to maintain their predominance. 
Most of the northwest third of the 
county shows the same percentage of hay 
and pasture, namely, 40 to 50. Soil, 
slope, and climate are as good here for 
these two crops as they are in the south 
ern two-thirds of the county ; but the 
very improvement in these conditions is 
related to the increase in rotation crops 
and the consequent reduction in hay and 
pasture. Two additional factors should 
he noted in connection with the minor 
The one to 
the east lies in the great potato section 


areas on the east and west. 


of the county and near the town of Dun- 
bar. The one to the west lies in the only 
section of the county in which fruits and 
vegetables play any considerable part in 
the farming of the county. 

The correlation between the parish 
figures and the traverse figures for this 
distribution is slightly lower than was 
found between the other sets of figures. 
The explanation probably lies in the fact 
that the traverse does not cover a repre 
sentative area. \WVidening the traversed 
area might reduce the error, or, perhaps, 
the application of one or more of the sug- 
gestions already made would solve the 
difficulty. 


Tue DIstRIBUTION OF LIVESTOCK 
REARING 


The importance of livestock rearing 
in East Lothian is particularly apparent 
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when the distribution of the ratios of 
livestock crops to non-livestock crops is 
analyzed (Figure 8). Livestock crops 
predominate except in two small areas, 
the degree of predominance increasing 
from north to south. This increase has 
been interpreted in terms of soil fertility, 
rainfall, slope, transportation facilities, 
and density of population. The two 
small areas, one to the northeast and one 
to the west, need to be referred to briefly. 
The first, it will be remembered, is the 
area of the best “potato” soils, the potato 
acreage ranking a close second to the 
pasturage acreage. The second also has 
good “potato” soils, and has, as was in- 
dicated, important fruit and vegetable 
acreage. 

The moderately high correlation be- 
tween the traverse figures and the parish 
figures compares well with the correla- 
tion of the figures found in the distribu- 
tion of crop and permanent grassland 
and mountain and heath land. It may 
well be that this relatively high correla- 
tion is due to the fact that general char- 
acteristics are treated in these two dis- 
tributions, and that the more detailed the 
characteristics dealt with, the greater the 
possibility of error both in the drawing 

















— 7 
EAST LOTHIAN, 
SCOTLAND 
| 
' 
PEACENTAGE OF CROP AND PERMANENT GRASS LAND 
IN HAY AND PASTURE 
aman ote OT L887 KER SET 
TRAVERSE - . -~ 2o-——> ae os co ~F . 
ELEVATION 
L = a os Saeeeeornamnitiae — 





FiGuRE 7.—The zonal pattern is maintained 
here, but is reversed in intensity. Where crops 
were shown as dominant, hay and pastures are 
relatively restricted and vice versa. ‘These 
circumstances reflect again contrasting soil, slope, 
and rainfall conditions. 
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the importance of livestock rearing in East 
Lothian. In all but two small areas—one to the 
east and one to the west—livestock crops pre- 
dominate non-livestock crops. These include 
the areas of potato soils previously noted (Figure 
ape 
of isopleths and the making of a traverse. 
The pattern of livestock distribution 
is the climax pattern of those that con- 
stitute the composite agricultural pattern 
of East Lothian (Figure9). Livestock 
rearing is important throughout the 
county except in two minor areas in 
which the ratio of livestock to non-live- 
These two 
areas run from 10 to 30 livestock units 


stock crops is relatively low. 


per 100 acres of crop and permanent 
grass. The remainder of the county 
shows an increase in livestock units from 
the northern lowland to the southern 
upland. In the zone having 30 to 40 
units per 100 acres crop and permanent 
grass, soil, climatic, and transportation 
conditions permit a larger acreage of ro- 
tation crops with non-livestock crops 
slightly more prominent than in areas 
farther south. The decided bulge in the 
40 to 50 zone probably is related to the 
presence of the heavy clay soils in that 
they are less suitable for non-livestock 
The 50 to 60 and 60 to 70 zones 
are in fairly close harmony with condi- 


cre | Ss, 


tions of soil, slope, climate, and trans- 
portation. 
Sheep lead cattle in the number of live- 
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PER 100 ACRES OF CROP AND PERMANENT GRASS 


ONE LIVESTOCK UNIT EQUALS ONE CATTLE OR SEVEN SWEEP 


SHEEP EXCEEO CATTLE IN THE DOTTED AREA 





FIGURE 9.—Virtually nowhere in East Lothian 
is livestock rearing insignificant. In most areas, 
even in the Plain, they hold an important place 
infarmeconomy. Cattle dominance is restricted 
only to lower areas of the Plain. The typical 
farm animal elsewhere is the hardy “black 
faced’’ sheep. 


stock units in the southeast two-thirds of 
the county. The famous “black-faced”’ 
sheep are well adapted to the rough graz- 
ings found on the higher elevations. 
They withstand the raw weather of the 
winter months without shelter and do 
well on the rough grazings twelve 
months of the year with little or no sup- 
plementary feeding. On the foothills 
and the upper levels of the lowlands an 
animal is required that does well on hay 
and pasture and can be fattened for 
market on a limited amount of supple- 
mentary fodder. Here again sheep 
meet the requirements best, the type being 
less hardy than the black-faced sheep of 
the upland. In the lowlands where con- 
ditions are best for. growing rotation 
crops, an animal is needed that does well 
on hay and pasture, but can be utilized 
to consume rotation cré ps to the best ad- 
vantage. 

ments best. 


Cattle meet these require- 

The more common type is 
a cross between the Angus and the Short- 
horn, although pure strains of either 
breed are often encountered. 
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(CONCLUSION 


The agricultural pattern of East Lo- 
thian brought out by this study of crop 
and livestock distributions is no doubt 
sufficiently accurate for the interpreta- 
tions that were made. If either pattern 
had been more complex or if more de- 
tailed interpretations had been desired, 
the methods used might have failed. 

The ideal basis for establishing an 
agricultural pattern, or any occupance 
pattern, for that matter, is a map, or 
series of maps, that indicates all the fea- 
tures that are to be treated in a given 
area. Three and one-half days were re- 
quired to map the 16 square miles cov- 
ered by the traverse. On this basis the 
270 square miles in the county could 
have been covered in 60 days. This 
would have been a large expenditure of 
time for the requirements of the study. 

On the other hand, the study would 
have been improved with additional 
mapping. The solution of the problem 
probably lies in a more extensive use of 
the traverse, the number of traverses 
depending upon the degree of accuracy 
desired. Before this method can _ be 
adopted there are several problems that 
need a great deal of study: how many 
traverses should be made per unit of 
area; how wide should the traverses be ; 
to what extent should they avoid the 
road pattern; in what direction or direc- 
tions should they be made ; how does the 
type of material being treated affect the 
type of traverse used. 

The study reported here makes two 
definite contributions to this field of in- 
vestigation: (1) it demonstrates the 
value of the traverse as a tool in the study 
of occupance patterns, and (2) it demon- 
strates the desirability of making the 
traverse at right angles to the general 
plan of the pattern being studied. 
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SWINE INDUSTRY OF DENMARK 


Earl B. 


Kk THE five major types of com- 

mercial hog feeding through- 

out the world, corn feeding, 
mast feeding, potato feeding, scavenger 
feeding, and feeding with dairy by- 
products (EcoNoMiIc GEOGRAPHY, Oc- 
tober 1936, p. 359), the swine produc- 
tion of Denmark belongs to the last 
Proot 
of the significance of Denmark’s dairy 


named type (Figures 1 and 2). 


industry in the swine culture of that 
little country is easily seen by any visitor 
to Denmark, and is summarized briefly 
by two statements made by Kk. M. Jen- 
sen, Agricultural Adviser to the Federa- 
tion of Danish Bacon Factories. 

(1) “The great extension of Danish 
dairying was the beginning of the enor- 
mous development in Danish pig breed- 
ing.” 

(2) “The commercial production of 
bacon is due to the extensive develop- 
ment of the dairy industry, the by- 
products of which are profitably utilized 
as feeding stuff for pigs, and to these 
products: skim milk, buttermilk, and 
whey, the high quality of Danish bacon 
may be partly attributed.” 

It is the purpose of this study to an- 
alyze the ge graphic adjustments of 
swine raising to cattle culture and to the 
natural environment, and to study other 
factors which have contributed to the 
high position of Denmark in world 
bacon export. 


PHYSICAL ENVIRONMENT AND 
ANIMAL CULTURE 


Geologic history, soil, and climate all 
have conspired to make Dane-land more 
suitable for commercial livestock-raising 
than for surplus grain production. Geol- 
ogists say that prior to Pleistocene glaci- 


Shaw 


ation an uplifted sea bottom, chalk and 
limestone, extended over much of the 
area now occupied by the present land 
surface of Jutland and the neighboring 
islands. When the Scandinavian ice sheet 
extended southward it covered this Cre- 
taceous limestone base, not with rich 
soils like those left upon the Corn Belt of 
the United States, but over much of the 
region it deposited gravelly morainic ma- 
terials, and its waters laid down sandy 
outwash sediments. Only in the east 
did the ice show any favoritism, and 
here it gouged out the limestone in sev- 
eral sections, grinding it fine and mixing 
it with moraine clay, a combination 
much more fertile than the soils of the 


DISTRIBUTION OF SWINE 
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FIGURE 1. 
to provinces. 


The number of dots is accurate as 

The dots within provinces were 
placed in accordance with the distribution of 
Danish dairies, because by-products of the dairy 
industry are basic elements in the swine ration. 
Note the less-than-average production of swine 
in southwest Denmark, a reflection of the less 
favorable agricultural environment. (Data fur- 
nished by the Agricultural Council of Denmark.) 
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west. In the southwest the soils are es- 
pecially infertile, for here barren sand 
covers large areas—sand which was laid 
down by streams as they emerged from 
the equatorward edge of the Scandi- 
navian ice sheet (Figure 3). Thus, 
there is a decided difference in the soil 
fertility of east and west Denmark, a 
condition directly related to the country’s 
geologic history, and a condition which 
is reflected in the greater crop and animal 
production of the east over that of the 
west (Figures 1 and 2 and Table I). 
Although edaphic contrasts are sig- 
nificant, practically all the soils of Den- 
mark belong to the great podzol group of 
forest soils, a group generally more 
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FiGuRE 2.—Dairies, like swine, are quite evenly 
distributed throughout the country, yet eastern 
Denmark with its more productive lands shows 
a greater concentration than western Denmark. 
The large solid dots and squares represent dairies 
receiving over four million kilograms of milk 
annually; the large dots and squares with white 
areas within their outer black lines represent 
dairies receiving between two and four million; 
and the small dots and squares represent those 
dairies with less than two million. Sixteen per 
cent of the Danish dairies receive more than five 
million; 82 per cent receive between two and five 
million; and 2 per cent get less than one million. 
(Data furnished by the Agricultural Council of 
Denmark.) 


TABLE I 


AGRICULTURAL AREA, MILK PRODUCTION AND SLAUGHTERED 
SWINE DISTRIBUTION IN DENMARK, 1935 * 


Number 
Agricultural Milk of Hogs 
Area Production Slaughtered 

Per Cent Per Cent Per Cent 

West-Jutland...... 22.93 19.04 17.46 

East-Jutland ae 45.25 47.25 46.72 

Funen ele 8.73 10.51 9.66 
The Eastern Islands 
Sealand, Lolland- 
Falster and Born- 

holm). 23.09 23.20 26.16 

Total 100.00 100.00 100.00 


* Data furnished by the Danish Agricultural Council. 


suited to hay, forage, small grains and 
root crops than to maize, the dominant 
crop of the prairie-erths and black-erths 
of the American Corn Belt. Moreover, 
the podzols are not essentially so fertile 
as the prairie- and black-erths. Conse- 
quently the Danish farmer must fertilize 
carefully and practise crop rotation regu- 
larly in order to grow feed for his milk 
cattle which furnish the dominant ele- 
ment in the swine’s ration. ‘The cattle 
and hogs provide fertilizer which would 
have to be purchased in much greater 
amounts were the Danes to follow a sur- 
plus grain economy rather than an ani- 
mal culture based upon forage, hardy 
cereals, and root crops. The latter are 
well adjusted to Danish soils, for their 
sandy, loamy character favors a maxi- 
mum root expansion. 

In the main, Danish climate like the 
geologic history and soils, favors an ani- 
mal economy based upon the crops just 
mentioned rather than an economy based 
The marine 
climate (Figures 4 and 5) with its cool, 
cloudy, humid summers inhibits corn 
and the best grade of hard wheat, but 
encourages an abundance of succulent 


upon surplus cereal crops. 


nutritious grasses and other forage 
plants. Moreover, insular and peninsu- 
lar location prolongs the summer and 
shortens the winter thus lengthening the 
growing season, and subjecting the ani- 
mals to a minimum of cold weather. 
Ellsworth Huntington believes that the 
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Danish climate is near the optimum for 
milk cattle, and production figures tend 
to substantiate this belief. Among the 
milk records made by Danish cattle that 
of Maxinden is significant. This cow 
born May 4, 1917, produced 8,492 
pounds of butter by April 1, 1934, prob- 
ably a record for European milk cattle. 


History oF ANIMAL CULTURE 


While the present dominance of ani- 
mals in agricultural economy dates back 
to a comparatively recent period, cattle 
and hogs were raised in large numbers in 
very early periods of Danish history. 
As early as 1500 the export of animals 
and animal products was significant and 
in 1650 the export of bullocks, chiefly to 
the Netherlands, reached a high annual 
figure of approximately one hundred 
thousand animals. The exportation be- 
came so important in fact that the black 
and white Holsteins of the Netherlands 
show certain characteristics which native 
Danish cattle contributed to their devel- 
opment. 

After 1650 several factors contributed 
to a decline in the importance of animals 
in Danish agriculture. The Nether- 
lands erected tariff barriers to encourage 
home production, a Danish mercantile 
policy gained many supporters, and 
plagues of rinder-pest struck intermit- 
tently with telling effect. In the decade 
of 1740—50 this scourge killed a total of 
two million Danish cattle. Due largely 
to these and other less important influ- 
ences, the livestock industry gave ground 
which 
reached a peak during the decades pre- 
ceding the 1870's. 


to surplus cereal production 


This peak developed 
as a result of high grain prices—price 
changes encouraged by the great increase 
in world gold supply through finds in 
Australia and California and to the cur- 
tailment of European grain production 
But these 
high prices were short lived and in the 


by the Franco-Prussian war. 


decade of the 1870's they fell just as 
quickly as they had risen, bringing losses 
to Denmark and other European coun- 
tries whose farming economy was based 
on the export of grain. ‘The sharp drop 
in grain prices was due to two major 
factors: first, to the enormous increase 
in grain production in the newly settled 
prairies of North America, Argentina, 
and Australia, and second, to the enor- 
mous development of sea and land com- 
munications during the first few decades 
1870’s. During the 
1870's the extension of railways to the 


preceding the 


grain belts enabled car after car to reach 
the sea ports where a rapidly increasing 
fleet of ships, steamships replacing sail- 
ing ships, was ready to convey grain to 
all parts of the world. 

This flood of New World grain fo- 
cused attention upon the weakness of 


Danish agricultural policy. Unlike her 


GEOLOGIC MAP OF DENMARK 
SHOWING DRIFT DEPOSITS 





FIGURE 3.—Geological sketch map of Denmark 
showing drift deposits. The large area of heath 
plains in the southwest is extremely low in soil 
fertility. (After Victor Madsen.) 
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neighbors who tried to protect grain pro- 
duction by import barriers, Denmark 
made a complete “about face’ to a domi- 
She made this 
(1) 


Markets were not flooded with animal 


nant animal economy. 
change for the following reasons: 


products, and prices for such commodi- 
these commodities con- 
tinued relatively high, 


ties were high; 
for the rapidly 
growing towns and industrial centers, 
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FIGURES 4 and 5 


Note the contrast in the two charts. 


mal feeds needed to supplement the crops 
well adjusted to growth on Danish farms 
could be imported cheaper than they 
could be produced in the less favorable 
Danish environment. 

How completely the Danes changed 
the old 
Table IT. 


Moreover, the change to an animal 


economy is brought out in 


economy did not involve a substitution 
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The chart of the Danish city shows a 


temperature curve characteristic of a West Coast marine type of climate, but Copenhagen’s position 
on the east coast of the peninsula is reflected in the somewhat continental trend of the rainfall profil 
The Des Moines chart shows rainfall and temperature conditions nearly ideal in amount and distribu 


tion for the growing 
climate. Danish 


particularly in england and later in Ger 
many, created an ever increasing de 
mand. (2) A location close to large 
industrial populations gave a definite 
advantage in the marketing of perishable 
The Danish en- 
favorable 


animal products. (3) 


vironment is more for live- 
and 


than for cereal production alone. 


stock, forage, cereals, rootcrops, 


(4) 
Raising livestock, together with careful 
fertilization and crop rotation increases 


\ni 


soil fertility and crop yields. (5) 


of corn, while the Danish chart shows conditions far from the optimum maiz 
climate is better adapted to barley and forage crops. 


of pasture for crops as might be ex 
pected in this section of the North [euro 
pean Plain, but an actual increase in 
crop land and a 


(Table IIT). 


In short crop production expanded 


decline in pastures 


slightly and it was greatly intensified by 
(1) break-up of larger land holdings, 
(2) mineral fertilizers 
and animal manures, and (3) 
that 


diversification and soil replenishment 


careful use of 


a 5) stem 


of crop rotation brought about 


SWINE INDUSTRY OF DENMARK 2] 
rABLE Il 
EXPORTS OF ANIMAL PrRopuUCc! 
Dairy Products in Millions of Pound Bacon Live 
Cheese Condensed Cattle in Million Pigs in 
Y ear Butter and Casein Milk Product Thousand of Pound 1,000's 
1881-85 31 6.6 113 17.6 287 
1910-14 18 0.9 215 284.3 
1918 33 6.6 , a 164 6.6 : 
1922-23 229 15.4 61.7 138 315.2 89 
1929 350 15.4 418.5 87 549.0 51 
1930 371 11.0 16.3 »39 674.4 62 
1931 379 8.8 41.9 238 829.2 34 
1932 348 15.4 46.3 166 861.8 26 
1933 333 22.0 41.9 94 652.0 73 
1934 331 13.2 44.5 125 495.9 57 
1935 304 14 40.8 134 439.3 54 
1936 $22 21.0 32.4 195 388.0 184 


Note the decline « 


Danish Agricultural Council Figures for some years 


All this enabled the Danes to pre wluce a 
maximum amount of animal products 
upon a nunimum amount of land, to fol- 
low an intensive animal economy instead 
of an extensive one, and to develop a 
system of stall feeding instead of a plan 


requiring expanding grasslands. 


PABLE III 


CULTIVATED CROP N DENMARK IN PERCENTAGES 
Year 1881 1912 1933 
Corn crops 15.3 14.5 19.9 
Roots and potatoe 2.6 13.8 19.8 
Grass and green crop 38.7 $2.7 2i 
Other crops eed avs re 
Fallow 10.7 7.9 1.8 

Total 100.0 100.0 100.0 

Notice e increase in corn crops (meaning cereal crops)» 
ots, and potatoes, the decline in grass and green crops, and 


he marked decline in fallow land. Figures were furnished 
by The Danish Agricultural Council 
Swinkt FEED AND METHODS OF 


lh EEDING 
When a student of animal geography 
hears the term stall feeding, almost in- 
In that 
country more than in any place else, ani- 


variably he thinks of Denmark. 


mals spend the most of their lives under 
artificial shelter, sleeping and eating in 
stalls 


summer as one drives through the Dan- 


pens or (Figure 6). Even in 


ish countryside one sees few swine on 
pasture ; and the cattle which enliven the 
landscape may be tied to stakes in long 
rows. with uniform 


straight ropes of 


length. When these stakes are moved 


the grazed section appears as clean and 


he blockade year of 1918. 


were unobtainab 


Data were 
4 


taken largely from statistics furnished by The 


e 


regular as that cut by a carefully driven 
mowing machine. So in the open, feed- 
ing practices have some of the aspects of 
stall culture. By scientific testing the 
agriculturists have proven that stall feed- 
ing pays: it protects the animals from 
adverse weather conditions ; it eliminates 
fighting and crowding among them; and 
finally it saves fat and energy by curtail- 
Mr. Kk. M. Jensen, 
Agricultural Adviser to the Federated 
Danish Bacon Factories, says that all 


ing their exercise. 


hogs for killing—and these comprise the 


most of the Danish pig crop—are stall 
fed, and that lack of exercise coincident 
with such feeding is not harmful for hogs 


heing fitted for export. None but breed- 





An inside view of a modern Danish 
Notice the many windows. ‘These 
are of vital importance in the cloudy marine 
climate. (Courtesy of the Agricultural Council 
of Denmark.) 


FIGURE 6. 


hog house 
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ing animals are permitted to move about 
freely, and these are allowed outside 
range only during the summer season. 
As already indicated, the skim milk 
and whey, by-products of butter and 
cheese production, form the basic feeds 
of Danish swine. At least 20 per cent 
of the ration is skim milk and the fine 
flavor of the bacon is due to this com- 
modity. Milk also makes the rest of the 
feed more appetizing, so that swine eat 
more, thrive better, and attain a maxi- 


possesses a large quantity of protein, as 
when mixed with a feed containing only 
a little protein. Moreover, careful 
study has shown that certain crops may 
act favorably upon the quality of bacon 
in one way, and unfavorably in another. 
Turnips and sugar beets, root crops for 
which the soils and climate of Denmark 
are suitable, belong to this class. They 
give thin back-fat,a quality much desired 
ina bacon hog, but at the same time com- 
paratively soft bacon, an undesirable 





FiGuRE 7.—The two groups of pigs are exactly the same age. The larger animals were fed upon a 
ration of milk and barley, the two basic elements in the feed of Danish swine. 
were fed barley and water. The difference in size emphasizes the value of milk in the hog’s feed. 
(Courtesy of the Agricultural Council of Denmark.) 


mum daily gain (Figures 7 and 8). 
Supplementing the basic dairy ration are 
considerable quantities of ground ce- 
reals, barley (Figures 9 and 10), rye, 
wheat, and imported maize together with 
smaller quantities of root crops and 
green food. 

Scientific research, which has aided 
nearly every phase of the Danish animal 
economy, has contributed much to the 
progress of correct feeding. Experi- 
ments have shown that skim milk has not 
as high a feed value when it is fed to- 
gether with a ration which already 


The smaller animals 


quality. Thus, it is important to ration 
these crops carefully in order to obtain 
thin back-fat and yet bacon which is not 
too soft. The same study has been de- 
voted to green fodder, for which pro- 
duction Danish farm land is as favorable 
as for turnip and beet growing. It has 
been found that green feed, given in 
proper quantities, assures the animal a 
strong constitution, keeps the fat down, 
and increases the lean meat. Both di- 
rectly and indirectly the quality of the 
bacon is improved through feeding a 
suitable quantity of fodder. But pigs 


aS 
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should not be fed large quantities of 
green feed or root crops if a quick 
growth is desired. 

Some of the first experiments in sci- 
entific feed research were made upon 
potatoes, another crop well suited to the 
Danish environment. In fact they are 
so well suited to the North European 
Plain, of which Denmark forms a part, 
that this large level area grows most of 
the 90 per cent of the world’s potato crop 
produced in Europe. Yet a_ ration 
which can use large quantities of pota- 
toes and produce a bacon suitable for the 
British market has not been found. It 
has been proven that when fed carefully 
in limited quantities they are good for 
growing pigs. But care must be exer- 
cised, as they have one value when fed 
boiled, another when fed raw (experi- 
ments show that the feeding value of raw 
potatoes is small, while that of boiled 
potatoes is very high) and their influ- 
ence on bacon changes with almost every 
method of feeding. 

Not only has science been active in the 
study of feed for the fattening hogs, 
but careful research has been applied to 
the ration for mothers and their suckling 
pigs. Through extensive haemoglobin 
tests of pigs’ blood, it has been possible 
to ascertain the influence of the seasons 
upon this blood element the proportion 
of which so vitally influences their 
energy and ability to grow. A deficien- 
cy of this element is corrected by a 
mixture of iron inthe feed. Other tests 
have shown that correct feeding of the 
sows will produce strong pigs, even at a 
time of year when the quantity of 
haemoglobin is likely to be at the lowest. 

Pigs are fed in troughs in Denmark, 
and the self-feeder, so prominent in the 
hog lots of the Corn Belt is seldom seen. 
The Danes believe that too much of the 
feed is spilled by the cafeteria method, 
that the pigs get too little rest when ac- 
cess to food is available at all times, that 





Ficure 8.—The skim milk has just arrived 
from the dairy and is being put to good use. 
(Courtesy of the Agricultural Council of Den- 
mark.) 


they like their feed better when it is 
mixed with milk, and fed three times a 
day, and that the trough method makes 
possible the proper quantity of feed for 
the rapidity and type of gain desired. 
Swine Hovusine FAcILities 

There are no definite seasons of far- 
rowing in the swine industry of Den- 
mark as there are in the hog production 
of the United States. Breeding is 
planned so that approximately the same 
number of pigs will be farrowed each 
week of the year and thus supply the 
rather consistent demand of the British 
market, which takes 80 per cent of the 
Danish kill. Of course the mild tem- 
peratures and larger proportion of long 
sunny days of summer are more favor- 
able to a low mortality rate and rapid 
growth of young pigs than the numerous 
short cloudy days and lower tempera- 
tures of winter. But the animals are 
kept in stalls most of the time anyhow, 
and these are a part of well built com- 
fortable hog houses which minimize the 
handicaps of Jutland’s cool humid win- 
ter. 

Most of the hog sties are built with 
brick or white stucco and have water- 
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FIGURE 9. 
seen in this field. 
to the high-latitude location of Denmark than 
wheat or oats, for barley has a shorter growing 


This grain is better adapted 


season than either. Moreover, barley can be 
grown profitably on poorer soils than wheat. 
And finally, the large yield of this excellent hog 
food makes it a good substitute for corn in a 
country where successful maize growing is im- 
possible. (Courtesy of the Agricultural Council 
of Denmark.) 


Even the few 
which are made of wood are provided 


proof floor and ceiling. 


with roof and floor of water-proof ma- 
terial. Such care is necessary to main- 
tain the health of hogs in the marine 
climate. The water-tight floor is neces- 
sary to save the liquid manure which 1s 
piped direct from the shed to the con- 
tainer outside. Approximately 80 per 
cent of Danish farms are provided with 
facilities for saving liquid animal ma- 
nure, a fertilizer which contributes sig- 
nificantly to the high crop yields. 
Individual farrowing houses ( Figure 
11) are used on many farms and have 
proven their value in Denmark just as 
they have in the American Corn Belt. 


They eliminate loss from crowding, 


minimize the confusion which arises 


from fighting among both young pigs 


Well-filled heads of barley may be 
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and mothers, and if movable they lessen 
the disease hazard. A slightly greater 
disease probability might be expected in 
Denmark than in the American Corn 
Belt because of the difference in the two 
types of climate. The latter region, al- 
though lying considerably farther south, 
has cold winters on account of its con- 
tinental location. In contrast, Denmark, 
made up of a long narrow peninsula and 
several islands, receives a strong marine 
influence and mild winters. Such sea- 
sons are not conducive to killing disease 
germs, whereas the low temperatures of 
Midwestern United States are consid- 
ered favorable for reducing activities 
among these organisms. This climatic 
advantage of the Corn Belt is lessened, 
however, by the Danes’ strict attention to 
absolute cleanliness in swine housing 
facilities. Moreover, experience shows 
that the health of young pigs suffers 
more from an unusually cold winter than 
from an unusually mild one. The cold 
which kills disease germs also lowers 
vitality in the young pigs—probably 
enough to make them more susceptible 
to the fewer germs which survive.  Be- 
cause of the mild climate, farrowing 
houses seldom receive artificial heat, 
which would be so necessary in the hog 
houses of the Corn Belt were an even 
swine production attempted like that of 
Denmark, instead of the distinctly sea 
sonal one now in evidence. 


RESULTS OF CROSS-BREEDING 


The change from surplus grain econ- 
omy to one of animal culture in Denmark 
was brought about largely through 
changing conditions outside that little 
country. Later, a change in the Danish 
pork outlet from Germany to England 
brought a radical change in the swine 
phase of Denmark’s animal economy. 
During the early eighties large quantities 
of live pigs were sent to Germany and 
from 1883 to 1886 Deutschland took 
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approximately two hundred thousand 
annually. In November 1887, however, 
the Germans erected a legal barrier 
against Danish shipments and another 
market for the surplus had to be sought. 
Prior to this time, England, the present 
major buyer, had bought but little Dan- 
ish bacon, largely because the Danes 
were catering to German pork taste 
which called for deep and heavy porkers, 
whereas the British favored pigs with 
far less fat and more meat. The small 
production for the English market took 
place in the district around the city of 
Holstebro, where Large White York- 
shire boars were crossed with local na- 
tive breeds to produce pork which the 
sritish liked. With the closing of the 
German market, more swine producers 
abandoned their practice of raising 
medium-sized Yorkshires and Berk- 
shires, pork which pleased the Germans, 
and followed the leadership of Holste- 
bro. Large White Yorkshire boars 
were imported in increasing numbersand 
these were crossed with native breeds 
and different cross breeds through- 
out the country. The first result of this 
cross breeding was an improvement in 
quality and quantity of pork as well asa 
satisfaction of the English demand. 
Later, however, cross breeding got 
out of control and it became evident that 
the more distant the breeding departed 
from the Large White Yorkshire boar, 
the less satisfactory was the result. The 
sows were not prolific enough and the 
litters lacked vitality. In 1896, one of 
the government swine advisers, P. A. 
Morkeberg, suggested the following 
scheme to remedy the evils of uncon- 
trolled cross breeding and to improve 
bacon production in general. He pro- 
posed that separate pedigree-breeding 
centers should be established—some for 
the old native breeds, especially the 
Danish Landrace (Figure 12), and 
others for the Large White Yorkshires; 


and that offspring from such pedigree 
centers, Large White Yorkshire boars 
and Danish Landrace sows should be 
mated. This cross would transmit, so 
he said, from the Landrace mothers the 
quality of large and strong litters and 
from the Large White Yorkshire fathers 
the quality of meaty, leaner, and alto- 
gether better bacon. The scheme was 
well received, brought steady improve- 
ment, and was soon supported by the 
provincial federation of agricultural so- 
cieties. 





Figure 10. 
shown in Figure 9 are seen here. Barley has 
been called the hardiest of the important cereals 
and is better adapted to the Danish environment 
than many other small grains. (Courtesy of the 
Agricultural Council of Denmark.) 


Barley kernels from the field 
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Thus scientific swine breeding devel- 
oped. The aim is constantly towards 
the development of a breed which will be 
prolific, give rich milk in large quantity, 
produce strong litters, and produce 
quality bacon—aims which have not vet 
been entirely attained although great 
progress has been made. In fact so 
much progress has been made in the im- 
provement of the Landrace hog that this 
breed now approaches closely the opti- 





FicurE 11.—Some Danish farmers use _ in- 
dividual hog houses with open yards. However, 
the Danish system is quite different in several 
respects from the Mclean system so dominant 
in the Corn Belt and described in Econom 
GEOGRAPHY, October, 1936. Important differ- 
ences are the enclosed pens in front of the houses, 
and their more permanent location. (Courtesy 
of the Agricultural Council of Denmark.) 


mum for the British market. At the 
present time 90 per cent of the pigs de- 
livered at the bacon factories are of pure 
Landrace stock. 

State-supervised breeding centers are 
maintained throughout Denmark. Any 
farmer who has shown ability, over a 
period of time, to raise purebred hogs 
can, upon application, have his farm cer- 
tified as a breeding center. Every ani- 
mal intended for breeding purposes in 
such a center must be approved by a rep- 
resentative of the Department of Agri- 
culture, and its progeny must be sub- 
jected to a production test in one of the 
government swine control stations, be- 
fore such a breeding animal can be cer- 
tified and registered. Four pigs from 
each sow are sent to the control station, 


there constituting an experimental lot. 
The rapidity of growth and economy of 
gain is ascertained and upon reaching a 
weight of 200 pounds the pigs are 
slaughtered and subjected to a detailed 
killing test. This standard of achieve- 
ment is extremely practical, for it does 
not involve showyard winning or ex- 
treme production of any sort, but rather 
the ability to beget litters that will make 
a quality export bacon as cheaply as pos- 
sible. If a sow fails to demonstrate 
sufficient fertility or produces pigs that 
do not measure up to the standards, she 
will not be admitted to the herd and no 
offspring from her can be registered. 
The detailed results of all tests are pub- 
lished annually, and furnish a valuable 
guide for breeders who are anxious to 
perfect the production qualities of their 
herds. This method of breeding, stress- 
ing fertility, economy of gain, and kill- 
ing qualities has increased the economy 
of feed conversion from 4.5 to 3.5 
pounds of feed per pound of gain, has in- 
creased the average size of litter by more 
than 2 pigs, and has raised the percent- 
age of export quality of animals to more 
than double that originally secured 
(Table IV). The preceding para- 
graphs show that the human factor, as 
well as other factors of the geographic 
environment, 1s extremely significant in 
the success of the Danish swine industry. 


COOPERATION IN THE SWINE 
INDUSTRY 


Just as the human factor has been 
significant in the various phases of 
Danish swine production, so has it been 
important in the processing and sale of 
Danish pork. The Danes have codp- 
erated carefully not only in breeding and 
feeding practices, but they have followed 
the cooperative tendency through the 
bacon factory and on to the ultimate con- 
sumer. In fact many writers ascribe 
the success of the swine industry, as well 
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TABLE IV 
Year 1928/29 29 30 30/31 31/32 32/33 33/34 34/35 
Total anim s ghtered 2,332 2,064 2,632 3,048 2,771 2,796 
Age in day it ¢ € 173 180 179 179 180 180 
Weig g 1 of t 91.3 91.3 91.6 91.5 90.9 90.4 
Feed 1 I kg ve weig! ease 3.34 3.39 5238 3.35 3.35 5.38 3.35 
Percentage of live weight ex ba 60 59.7 59.8 60.4 60.3 60.2 ware 
Thickness m.) of t k 4 3.9 3.8 3.7 3.62 3.54 3.56 
I kness m belly B39 3.1 3.2 3.2 3.26 3.26 3.25 
Length of body in centimeters 89.2 89.4 89.9 90.7 91.2 91.5 92.1 
Percentage of pigs in Class I 49 52 63 73 71 75 76 
I] 25 26 23 20 22 18 
III 26 22 14 j 7 7 ae 
The above table taken from (Afkomsundersogelser over Svin af dansk Landrace by Johs. Jespersen, Nordiske Jordbrugs- 


forskeres Kongres 1 


hogs at five of the state experiment stations. 


Kobenhavn 1935, p. 623 
and belly-fat as well as the length of the sid 
class has increased significantly. 

as that of agriculture in general, to the 

Danish cooperative movement. 

To show how thoroughly cooperation 
pervades Danish life, a few figures are 
Of the 206,000 agricul- 
tural holdings in Denmark, 189,000 or 
92 per cent are connected with some co- 
operative dairy ; 94 per cent of the total 


given below. 


butter production is prepared in cooper- 
ative dairies; 84 per cent of all swine 
killed for export are processed in codp- 
erative bacon factories; and 62 cooper- 
atives which account for the large per- 
centage of export killing collaborate 
with 23 private factories on all matters 
of joint interest. 

Cooperation is easier in Denmark 
than it is in the United States because of 
geographical conditions. First, Den- 
mark is much smaller than the American 
Corn Belt. In fact, Denmark’s 16,574 
square miles comprise less than one- 
third the area of Iowa, one of the dozen 
or more states which share in the great 
swine-producing region of the United 
States. Second, the Danish population, 
approximately three and one-half mil- 
lion, 1s equal to only half that of Illinois, 
another state of the American Corn Belt. 
Moreover, the Danes are a more homo- 
geneous people than the Americans and 
homogeneity favors cooperative tend- 
encies. ‘Third, the size of the pork in- 
dustry in Denmark is much smaller than 
that of the United States. While Den- 
mark has 88 swine per hundred inhabi- 


shows the progress which has been made in scientific feeding and breeding 
Ihe bacon side has been improved in value and quality; thickness of back-fa 
le are approaching the optimum 


Moreover, the percentage of pigs grading first 





FiGureE 12. 
Landrace type. 
port bacon comes from animals belonging to this 
breed. (Courtesy of the Agricultural Council of 
Denmark.) 


A sow and litter of the Danish 
Ninety per cent of Danish ex- 


tants to but 48 per hundred people in the 
United States, the latter has a total swine 
population of approximately sixty mil- 
lion while the Danes have less than three 
and one-half million hogs. Finally, 
there is more of an incentive for coop- 
eration in Denmark than there is in the 
United States since 8 per cent of the 
Danish production goes to the British 
market—one of the most critical markets 
in the world. The producers must be 
united in their aim for a superior and a 
consistent product, as nothing will ruin 
a sales outlet quicker than a failure to 
maintain high standards and a lack of 
care in keeping every shipment up to 
grade. In contrast, practically the total 
U.S. production finds a domestic out- 
let, and this market is much less critical 
than the British epicures of breakfast 
bacon. 
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FiGurE 13.—Hogs are marketed by truck and 
wagon in Denmark. Distances are short and 
roads are good, so that deliveries can easily be 
made by either method. (Courtesy of the Ag- 
ricultural Council of Denmark.) 


Although the beginnings of coopera- 
tion in Danish agriculture may be traced 
far back in Danish history, the modern 
period began first in the dairy industry 
in the early eighties; and since Danish 
swine raising is so closely related to 
Danish dairying, it is not surprising that 
cooperation among swine producers fol- 
lowed shortly afterwards. In fact, the 
first cooperative bacon factory was es- 
tablished in 1887 in the Horsens district, 
and cooperatives have been added dur- 
ing the intervening period to take care of 
expanding pork production. 

In forming a coOperative factory a 
body of farmers from a large or small 
area combine and pledge to deliver a cer- 
tain number of pigs each year for a 
period averaging from five to twenty 
years. The capital is usually obtained 
through loans, the security for which 
may be arranged in various ways. 
l‘armers are often jointly responsible for 
the commitments of the factory, a re- 
sponsibility which may be limited by the 
number of pigs mentioned in the agree- 
ment or by the size of the farm. 

The commercial and technical man 
agement of each factory is in the hands 
of a manager who cooperates with a 
specially appointed business committee. 
As previously indicated, all the coopera- 
tive factories cooperate on major policies 


of common interest not only among 
themselves, but with the few private fac- 
tories as well. Moreover, the whole 
cooperative movement is closely allied 
with government agencies, so that gov- 
ernment cooperation is also secured. 
All this unity in organization is espe- 
cially important in a country so depend- 
ent upon one major export outlet. 


MARKETS AND MARKETING 
PROBLEMS 


In contrast to the decided winter peak 
and summer trough so evident in Ameri- 
can swine sales, Danish dealings are 
quite consistent throughout the year 
(igure 13). Moreover, quotations 
are made for a weekly period, and the 
sharp daily fluctuations so often found 
on American hog markets are not seen 
in Denmark. Other contrasts between 
Danish and American pork trade are 
found in the emphasis upon a bacon type 
animal rather than upen the intermediate 
or lard type of the Corn Belt, and in the 
sale of all Danish swine intended for the 
British market by dead weight. There 
is little difference in the size of pigs de- 
sired by British and American markets. 
The English buyers favor hogs weighing 
approximately 200 pounds each, and the 
highest prices on the Chicago market are 
usually paid for swine weighing within 
a range of 175 to 200 pounds. 

Like the slaughter houses of the 
United States, the Danish factories 
utilize everything but the squeal. While 
a greater stress is laid upon quality bacon 
for Britain than upon any other com- 
modity, various other products are pre- 
pared for both foreign and domestic 
markets. Lard and hog casings are ex- 
ported annually in significant amounts. 
Bone and blood meal are prepared for 
hog feed and fertilizer. Tons of bristles 
are sold to furniture and motor car in- 
dustries. And pig glands contribute in 
no small way to the progress of medical 
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science in the form of insulin and similar 
preparations. 

Careful inspection of Danish bacon 
has been important in the success which 
Danish marketing has achieved. It 
cannot be overemphasized that the good 
reputation which the Danish products 
enjoy in Britain (Figure 14) and other 
markets is due in no small degree to the 
systematic inspection and control all ex- 
port articles must undergo both by the 
manufacturers themselves and by the 
state through control legislation. The 
inspection starts at the factories where 
the Ministry of Agriculture has ap- 
pointed veterinary surgeons to examine 
the pigs before and after slaughter. 
These surgeons besides their regular 
salary are given additional inducement 
for care in their work through bonuses 
offered for unhealthy animals found. 
Bacon which is healthy and is considered 
fit for export is marked witha red “Lur” 
mark, the word “Denmark” and the reg- 
ister number of the factory in which it 
The “Lur” mark is 
a guarantee of quality and also shows 
that careful public health control has 
been exercised. 


has been prepared. 


Bacon is also inspected 
at the port of Esbjerg before it is finally 
placed on shipboard en route to England. 
While the quality control exercised 
throughout the marketing process has 
served to expand Danish pork markets, 
another control has developed in recent 
years which has worked in another direc- 
tion. Inshort, foreign competition and 
import quotas have curtailed the Danish 
outlet and consequently Danish produc- 
tion. <A brief summary of these devel- 
opments will bring a clearer understand- 
ing of the critical situation in Danish 
export markets at the present time. 
Until about a decade ago Danish 
farmers were little troubled with outlet 
British de- 
mand was not only consistent but showed 
a tendency to expand both for dairy 


problems for their bacon. 


More and more 
cows made possible larger quantities of 
butter and provided larger quantities of 
skim milk, which in turn furnished feed 
for larger numbers of pigs. About 
1926, however, clouds of trouble began 


products and for pork. 


to appear on the Danish bacon marketing 
horizon. In that year Poland and the 
Baltic States, hitherto virtually un- 
known in the British bacon trade, recog- 
nized its advantages and gave govern- 
ment aid to their hog industries. The 
Netherlands soon followed suit, and by 
1932 all these competing countries, with 
an environment for dairy and swine rais- 
ing not far different from that of Den- 
mark, added to the expanding produc- 
tion of the Danes to such an extent that 
British pork prices fell sharply. As if 
this were not enough to discourage the 
Danish farmer Great Britain introduced 
a quota system in 1933 which served to 
limit foreign imports, and at the same 
time passed measures to encourage home 
production and that in her own domin- 
ions. 

The Danes have met the limitation on 
their market by a system of controlled 
production. The major features of 
their scheme, which is still in operation, 
may be summarized briefly: (1) Cards 
are issued to producers for the probable 
number of hogs which the British and 
home markets will take and the price for 
such hogs is determined by prevailing 
(2) Pro- 
duction is discouraged in excess of the 


hog prices in Great Britain. 


desired number by paying a substantially 
lower price for hogs for which cards 
(3) The method 
of allotting hog cards to producers is 
based upon a calculation which takes into 
consideration (a) the assessed value of 
the farm, (b) the amount of skim milk 
or its equivalent in buttermilk or whey 
used by the farmer in 1933-34, and 


have not been issued. 


(c) the deliveries of hogs made in the 
last year. 
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FIGURE 14. 
in England. 
considered a poor economic policy, but so far the 
British market has been extremely profitable for 
Danish pork raisers. (Courtesy of the Agricul 
tural Council of Denmark.) 


Bales of Danish bacon arriving 
A dependence upon one outlet is 


Thus the Danish hog control plan does 
not restrict production to a specified 
total number of hogs, but influences pro- 
duction by the low prices paid for hogs 
in excess of the allotment of “cards.” 
The fee payable for the slaughter ot 
swine without cards lowers the net price 
for producers to the price fixed for sur- 
plus hogs. This fee has reached as high 
as 8.3 cents per pound, with a net price 
to the farmers of 5.5 cents when at the 
same time the price paid to farmers for 
dressed hogs with cards was 13.8 cents 
per pound. Surplus production is dis- 
couraged by increasing the fee. 

This control brought about by British 
import quotas and foreign competition 
is not enjoyed by Danish farmers, and 
they are seeking ways and means to ex- 
tricate themselves from their unenviable 
position. A satisfactory solution is not 
easy. The Danes recognize the weak 
ness of a dependence upon one mayor 
outlet, but a significant change from 
their dominant market is difficult for the 
Kirst, the Danes 
have found the British market extremely 


following reasons. 


profitable for almost half a century, and, 
whereas Danish imports have been cut 
they still make up by far the largest per 


centage of foreign pork entering Britain. 
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Moreover, while dominion exports to 
England have increased, especially those 
from New Zealand, production in the 
homeland has fallen far below that ex- 
pected to follow recent legislation. — In 
view of these facts any program involv- 
ing an abandonment of the British mar- 
ket will be carefully considered. Sec- 
ond, the whole swine economy of the 
Danes is geared to the British market. 
This outlet calls for a particular product 
raised in a particular way, a way well- 
suited to Denmark’s geographical en- 
vironment. If an unlimited market 
were available elsewhere, Germany for 
example, a different type of hog and hog 
product would probably be required, and 
this would necessitate changes in breed- 
ing practices, in feed, and in feeding 
methods. Moreover, 1f Denmark at- 
tempted to supply the demands of both 
markets, the problem would be further 
complicated. .\s mentioned before, the 
Germans want deep, broad and heavy 
porkers, while England wants pigs with 
more meat and less fat. 

The versatile Danes might solve a 
problem as difficult as the one outlined 
above if England were the only country 
Danish 


farmers could satisfy the German mar- 


which erected import quotas. 


ket by feeding some of the hogs longer 
and by making them larger and fatter. 
They might do this by adding to the 
dominant milk ration more barley and 
potatoes, two crops well-suited to the 
peninsula and islands of the Danes. 
Under the present conditions, however, 
While the 


Germans could use Danish pork, they 


such a change is unlikely. 


refuse to buy much because Danish pur- 
chases in Deutschland are so small. An 
encouraging trade developed last fall 
(1936) which shows what could be done 
if trade barriers were lifted entirely. 
rom mid-July until the last of Septem- 
ber, shipments of five thousand Danish 
pigs weekly were sent to Germany in ex- 
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change for approximately a million tons 
of Westphalian coal—coal-hungry Den- 
mark unloaded surplus porkers for some 
of Germany's large surplus of fuel. But 
this trade agreement was for a brief 
period, and authorities hold out little 
hope for a long-term arrangement. 
Moreover, like Germany and England, 
other countries have erected barriers 
against Danish swine shipments, and 
until these walls are lowered any ex- 
pansion in Danish hog raising is un- 
likely. 


SUMMARY AND CONCLUSIONS 


Swine raising in Denmark may be 
considered a by-product industry which 
is based upon dairying. The two types 
of animal culture are well suited to 
Dane-land’s physical environment. Pod- 
zol soils and marine climate encourage 
the growth of bulky crops such as hay, 
fodder, hardy small grains, and root 


crops. Cattle (1) provide a medium 


for converting these feeds into butter 
and cheese, commodities of high value 
per unit of weight, (2) add fertility to 
the soil, and (3) furnish skim milk and 
whey, a major food element for swine. 
These animals in turn furnish bacon, an- 
other product small in bulk and high in 
value, and also add fertility to the none- 
too-rich soil of Denmark. 

Man himself has contributed much to 
the success of swine culture with scien- 
tific breeding, expert marketing, and co- 
operative societies which have no peer 
in any other country of the world. But 
if man has aided he has also provided 
handicaps—handicaps which control ex- 
pansion and offer the industry its major 
problems. In short, foreign countries 
have raised tariff barriers which are diffi- 
cult for the Danes to surmount. If 
these walls are removed and the course 
of trade left free, Denmark may increase 
its present world leadership in the export 
of pe rk pre ducts. 








TRANSHUMANCE IN THE LAND ECONOMY OF 
SCHACHENTHAL 


Franklin C. Erickson 


CATTERED pasture lands and 
long, discontinuous slopes where 
herds and flocks may browse and 

graze over wide range, both areally and 
vertically, impose upon the folk of sucha 
high rugged land as Switzerland, a high 
degree of movement that appre aches 
nomadism through much of the year. 
Montane Switzerland has long been 
characterized by such quasi-nomadic 
Ruins of ancient 
huts, antedating the beginnings of Swiss 


pastoral economy. 


history, and occupying high elevations in 
many of the valleys indicate exceedingly 
remote origins for the utilization of the 
alps. Lack of cooking 
other equipment for permanent occu- 
pancy suggests that the huts served only 
as temporary 


utensils and 


in much the 
same way as similar huts are employed 
today by the folk who take their sheep 
and goats and cattle onto the mountain 


residences, 


heights and meadows for the nutritious 
summer browse and pasturage. After 
many centuries, transhumance continues 
to dominate the 
valleys. 


economy of many 


SWITZERLAND 


FIGURE 1.—Schiachenthal is a side valley of the 
Reuss, one of the source rivers of the Rhine. Its 
political extension includes also one of the upper 
parts of the Limmatt region, another section of 
the Rhine water supply, while the Klausen Pass 
unites these two areas of alpine economy. 





Schachenthal, a latitudinal valley of 
Canton Uri at the south end of the Vier- 
waldstatter See in Switzerland, with 97 
per cent of its population engaged 1 
‘Alpwirtschaft,” a term used to include 
all phases of alpine economy, serves as an 
excellent example of transhumance envi- | 
ronment. The term “thal” or valley as 
used in Switzerland is taken to denote an 
economic unit, and not a physiographic 
unit as is the case in the United States. 
There must be a sufficient area of alpine 
meadowland or “alps,” as they are 
known in Europe, to provide adequate 
supplementary pasturage for the live- 
stock in any one municipality, depending 
on the area of meadow land in the valley 
bottom. Thus the political boundary of 
a valley may or may not coincide with 
the physiographic boundary. 

The high, steep slopes of the region 
and the resulting vertical extension of 
much of the area 
soil conditions ; 


; the severe climatic and 
and many disadvanta- 
geous and destructive natural elements 
necessarily have made the arable parts 
of Schachenthal relatively negligible ; all 
the productive area, relatively slight. In 
fact, only 53 per cent of the area is pro- 
ductive. The productive area can be 
divided into forests, meadows, and gar- 
dens, of which the meadows are most 
extensive, approximating 82 per cent of 
the total productive area; thus proving 
impressively the extent to which animal 
husbandry must engage the activity of 
the inhabitants. 

The montane peasants recognize three 
types of meadows based chiefly on loca- ' 
tion and physical characteristics: (1) 
Valley bottom meadows, which as the 
name implies, are concentrated in the 
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FiGurE 2.—The two diagrams show the upward and downward movement of families with their 
livestock to the various alps during the course of a year. The elevation of the alps shown by the 
graphs represent the location of their temporary homes or bases. From these places the livestock may 
move upward, increasing the vertical distance of movement to 1,448 and 1,645 meters respectively. 





bottom of the valley at relatively low 
elevations within the zone of permanent 
settlement. They are grazed for a short 
period before, and at the close of, the 
“‘alp-period,”’ which is the part of the 
year included between the date of the 


upward movement of livestock to the al- 
pine meadows, and the date of return to 
the vailey bottom. (2) Cattle alps or 
meadow lands on which large livestock 
may graze without danger of falling or 
of losing their footing. They are usu- 
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ally located above the zone of permanent 
settlement. (3) Small-animal alps, too 
steep for cattle, which are found at the 
higher elevations, above the tree line. 
Goats and sheep graze here during the 
summer and fall. Throughout the rest 
of the year, the small-animal meadows 
lie buried under a blanket of snow. 
Though practically all the valley bot- 
tom meadows are privately owned, most 


SCHACHENTHAL 


FIGURE 3. 


a house on Corporation land, he must 
first ask its permission and then must 
buy the land on which the house is to be 
built. 
mines the time of upward movement of 


Further, the Corporation deter- 


the livestock onto the meadows under its 
jurisdiction, and also fixes the price per 
head of livestock for the use of its land. 

The period of occupancy of Corpora- 
tion lands in Schachenthal is more or less 


FIRST CLASS ROAD 
FOURTH CLASS ROAD 

~~ COW TRAIL 

2 LANDSLIDE 


SCALE 
‘ 2 


5 
meet 
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Diagrammatic sketch of Schachenthal, showing the main physiographic features and the 


roads and trails used by families A and B in moving to the various alps. The north central part of 
Schachenthal is outside of the physiographic valley. 


‘of the alpine meadows are the common 
property of the Corporation Uri, a Citi- 
zen Community derived from the old 
‘“Markgenossenschaft” league of land 
proprietors. Only citizens of the Cor- 
poration Uri living in Schachenthal may 

enjoy the use of the alpine meadows of 
the valley upon the payment of certain 
fees. This corporation really governs 

the entire Canton Uri and has special 
laws concerning the use of its meadows. 

All the citizens or members have a right 

to vote on all matters concerning the use 


of the land. If a person wishes to erect 


continuous, but variable, from the last 
part of May until the last part of Sep- 
tember. However, with the combined 
use of the corporation lands and the pri 
vately owned meadows, the alp-period 
may start a month earlier and endure a 
month later, thus allowing a grazing 
period of from six to seven months. 

As early as April some of the families 
leave their homes in the valley bottom 
and move onto their privately owned 
lands. Later, others follow, until by 
the middle of June, when the general 
movement of the livestock onto Corpora- 
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tion owned lands is completed, most of 
the peasants are on the alpine meadows. 
Higher and higher the peasants move 
with their flocks and herds until the end 
of August approaches, when they reach 
their maximum elevation and find them- 
selves at the borders of the glaciers or at 
the upper limits of vegetation ; there they 
remain for only a short period. 


four times by glaciers. Some of the 
terraces have been almost completely re- 
moved, but one set shows up very 
strongly in Schachenthal. It is a sig- 
nificant factor, for many of the alpine 
meadow-slopes are separated by its rela- 
tively level land into two parts, a lower 
and an upper section, the latter set well 


back from the former. It is on these 





FIGURE 4. 


At its close a similar, but more rapid, 
downward migration sets in which con- 
tinues until the last part of September 
when the peasants will have returned to 
the privately-owned meadows in the val- 
ley bottom. It is the imminence of the 
expected rigors of winter that forces the 
peasants down into the valley. Only in 
a few places are areas so climatically fav- 
ored, that families may remain at high 
elevations or on the alps all winter. 

Both glacial and structural terraces 
characterize the Schachenthal terrain. 
Such terraces, limited in extent, provide 
only limited forage and necessitate fre- 
quent movement from one alp to an- 
other in the summer. As terrace rem- 
nants indicate, the region was invaded 


The north wall of Schachenthal, showing the large and small alps. 


intermediate level areas that many of the 
houses for seasonal residence are erected. 

The alps in the valley bottom are all 
single alps with vertical extensions that 
All the other alps, 
750 meters in vertical extent, are ter- 


average 330 meters. 
raced. tlowever, this does not set the 
upper limit of vertical movement of the 
peasants, as will be pointed out later. 
Where more terraces break the slopes, 
movement must be more frequent than 
on single alps in order to make full use 
of all the land in the short alp period. In 
order to utilize all the alps, the peasants 
employ a regular system of land use 
which they have determined best after 
centuries of test. Any deviation from 
the plan may result in disaster. 
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FIGURE 5. 


re. The alp-period differs for each group 
of alps depending upon their position, 
relief, and climate. The period for any 
group is not fixed; it may vary as much 


FIGURE 6.—Urnerboden as seen from Klausen 
Pass. This alp accommodates more than a thou- 


sand head of cattle during the summer. Notice 
the upper structural terraces where family B 
spends part of the summer. 





Part of Urnerboden, the largest alp in Switzerland. 


as twenty to thirty days from year to 
year depending on weather conditions. 
A late spring and an early winter would” 
cause a short alp-period, whereas an 
early spring and late winter would cause 
a long alp-period. Stebler in “Alp und 
\Veidewirtschaft,’’ computed the follow- 
ing table for the alps of Switzerland, 
showing the decreasing length of the alp- 
period with increasing elevation: 


TABLE I 

Elevation Length of Alp-Period 
(in meters) (in days) 
SNS aie sand Shs eld em Ore te ea 116 
Be as wae aeeasis on dike C Sse Ceewbe awed 100 
RHE cies venect si aekias evades nce 94 
RIE TUNIs 6 5 66 bv eWienawane ced aawee wee wns 82 
DE WE ss ssp eetcnded a nade & 6 ues eecuiee 79 
2,400—2,700 73 


The alps of Schachenthal, because of 
their protected location and because of 
the beneficent influence of the strong 
Koehn wind, have an alp period of slight- 
ly greater duration than is indicated in 
the above table. However, these alps 
also conform relatively to the rule and 
show a similar decrease in the length of 
alp-period with increased elevation. 


Upwarp MovEMENT 
nw 


As soon as enough grass is available 
the alps are cleared of debris, and 
bridges, fences, and paths are put in or- 


SET, 


~ 
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der. | Each member of the Corporation 
Uri must work three days for the Cor- 
poration without remuneration. Then 
the peasants make preparation for the 
climb. Gaiety and festivity which for- 
merly characterized the starting day is 
now lacking in Schachenthal and Canton 
Uri, though still maintained in some of 
the other cantons. 

During the later part of May some of 
the low-lying alps are mowed ; about the 
first part of June the general movement 
takes place, and by the 26th day of June 
the last contingent moves onto the higher 
alps. For Schachenthal as a whole, the 


average date of moving onto the Corpo- 
ration-owned alps is June 14. The 
earliest date recorded is May 26, and the 
latest is July 5, a difference of forty days. 
Thus it can be seen that the alp-period 
may either be lengthened or shortened by 
physical factors dominantly those of 





FIGURE 7.— Transportation from the small alps 
to the valley bottom. ‘The grass is only three 
inches long and is packed in a large net. 





FIGURE 8. 
animal alps in Schachenthal. 


The valley bottom alps and large 


weather and its effect upon pasture 
growth. 


DOWNWARD MOVEMENT 


As the date of upward movement fluc- 
tuates from year to year,.SO may vary 
the date of downward movement. Ev-_ 
erything depends upon the weather and 
condition of the grass. Early snowfall, 
deficient moisture, and close grazing may 
cause as great an advance in the date of 
downward movement, as late or heavy 
snow fall or winter drought may lend to 
a delay in the upward movement. On 
most alps, the downward movement be- 
gins about the first of September, and by 
the last of the month all peasants and 
livestock have left the high Corporation- _ 
owned meadows. 


\WANDERINGS WITHIN THE REGION 
OF ALPS 


On single alps the grazing period is 
unbroken so that management of the 
economy becomes rather simple provided 
the area is sufficiently large. On two- 
terraced alps rather simple relations also 
prevail, for they are merely modified 
single alps with an upper and lower ter- 
race. The lower parts of these alps 
range from 1,260—1,450 meters, while 
the upper parts range from 1,450—2,100 
meters elevation, a vertical range of 840 
meters. 


Cattle graze on the lower alps from 








44 ECONOMIC 


June 24 to July 4. 
tember 14 they are on the upper alps. 
At the later date they return to the lower 


From July 5 to Sep- 


sections where they remain from Sep- 
tember 15 to September 28, on the 
average. 

The management of alps with a lower 
section and several upper terraces is 
more complicated and difficult. On this 
type of alp, all the cattle graze the lower 
part during the early part of the summer 
and then are divided up into small herds 
Natu- 
rally the size of the herds depends on the 


to graze the several upper alps. 


size and feeding capacity of the individ- 
ual upper sections. Toward the close of 
the alp-period the cattle return to graze 
the lower section before starting for the 
valley bottom for the winter. 
Urnerboden, the largest alp in Swit- 
zerland, consists of a lower flat and fif- 


teen terraces or smallalps. These, how- 





FiGurE 9.—The alps for large animals, and the 
nutritious valley bottom alps with rich pasturage 
are important phases of the Swiss mountain 
economy. 
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ever, are structural, not glacial, terraces 
'rom June 18 to July 14 the livestock 
remains on Urnerboden and then it 1s 
moved up onto the terraced alps. Here 
it grazes from July 15 to August 30 
when it returns to the lower alp, there to 
remain from August 31 to September 25. 

No alps with three or more distinct 
changes, such as are found in many other 
valleys of Switzerland, are found in the 
vicinity of Schachenthal. 


SpeEcIFIC EXAMPLES OF MOVEMENT 
DURING THE ALP-PERIOD 


Family A, of Biirglen: 

father, 
mother, three daughters, and a helper. 
They own 11 cows, 12 neat cattle, 4 


This family consists of 


calves, 6 pigs, and 10 goats. 

During the winter all the livestock re 
mains in Burglen, located at the mouth 
of Schachenthal at an elevation of 552 
meters. In early spring the livestock 1s 
grazed on the privately-owned valley 
bottom meadows surrounding the home- 
About the middle of March, the 
helper and two daughters drive the neat 
cattle and goats 14 kilometers to a pri- 
vately-owned valley-bottom meadow in 
the neighborhood of Aesch, 1,250 meters 
above sea level. 


stead. 


Here they graze until 
the middle of June. The cows, calves, 
and pigs remain at Burglen until the mid- 
dle of June when they are driven to a 
Corporation-owned alp, 15 kilometers 
from Burglen at an elevation of 1,537 
meters. The large livestock is joined 
here by the small livestock from Aesch. 
‘rom the temporary stalls on this alp, 
the livestock grazes up to an elevation of 
2,000 meters. 

The helper assists the girls on the alp 
and returns to Burglen periodically to 
assist the father and mother with the 
cutting of the hay. During the last part 
of September all the livestock is driven 
from this alp back to Aesch. After 
three weeks the cows and pigs return to 
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Burglen, but the sheep and goats remain 
until the first snow falls. In winter the 
family feeds the livestock on the hay 
grown and cut in Burglen, but if this 
should not suffice, the helper must go to 
the alps and by sledge, transport hay that 
was grown on fenced areas there. 

Thus part of this family moves ap- 
proximately 48 kilometers horizontally 
and 1,448 meters vertically with their 
livestock from the middle of March to 
the middle of November. 


Family B, of Altdorf: 

In early spring Mr. B grazes his cows 
on his privately-owned valley-bottom 
meadow lands in Altdorf, at an elevation 
\bout the middle of 
May he moves with his livestock to a 


of 455 meters. 


privately-owned meadow land 19 kilo- 
meters from Altdorf at an elevation of 


1,650 meters. Here they remain for 





Ficure 10.—A terrace remnant in Schichen 
thal. Notice the streaked nature of the forested 
slopes due to rolling stones, avalanches, and 
streams. 





Figure 11.--Klausen Pass. In the back- 
ground is part of the steep north wall. 


about four weeks, depending on the 
weather, condition of the soil and vege- 
tation, all of which govern the date of 
movement onto the Corporation-owned 
alpine meadows. 

At the announcement permitting his 
cattle to move onto Corporation-owned 
lands, he leads his 8 cows and 12 pigs 
down to Urnerboden, 1,400 meters 
above sea level and 10 kilometers to the 
west of his privately-owned alpine 
meadow, or 29 kilometers from Altdorf. 
Here his livestock is joined by a herd 
from Altdorf, one from Spiringen, and 
two from Unterschachen, making a total 
of 35 cowsand 12 pigs. He is entrusted 
with such a large number because of his 
notable skill in cheese making. 

At Urnerboden he remains for three 
weeks, when he drives the livestock up 
onto two of the upper terraces to an ele- 
vation of 1,900 meters. However, the 
livestock may graze up to 2,100 meters. 
He usually remains here for six weeks 
until the condition of the grasses forces 
him to the lower alp for another three 
weeks. Upon leaving Urnerboden, he 
returns to his privately-owned alp for 
three weeks, and thence to his home in 
Altdorf for the winter. 

During the five months that he is away 
from Altdorf, he and his livestock have 
moved 58 kilometers horizontally and 
approximately 1,645 meters vertically. 


These two families exemplify the 
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quasi-nomadic economy which the phys- 
ical environment enforces upon the mon- 
tane pastoralists of Switzerland. Trans- 
humance is simple in but few areas; in 
many, as in Schachenthal, it is modified 


and complicated by the variable size, 
variable altitude, and discontinuous dis- 
tribution of the alps, as a consequence of 
glacial and structural terracing, and local 
diversities of climate and plant growth. 


INDUSTRIAL DEVELOPMENT OF NEW ALBANY, INDIANA 


Harold V. Miller 


EW ALBANY, Indiana, a 

manufacturing city of approx- 

imately 26,000 people, is lo- 
cated on the Ohio River near the middle 
of the southern boundary of Indiana 
(Figure 1). It is built on the valley 
bottom plain on the outer curve of a 
great bend in the river. It is accessible 
by land from three sides; with deep, 
quiet, navigable water on the fourth 
side. Here focus roads and railways 
from many points in the interior of the 
state. Formerly the city’s principal 
function was that of a point of water- 
land transshipment, with some attend- 
ant manufacturing. ‘Today its princi- 
pal function is that of manufacturing at 
a place where traffic crosses a natural 
obstacle. 

Since the beginning of the city in 
1812, its growth and activities have 
been dependent on the adjustments of 
the people to the changing socio-natural 
complex in which they found them- 
selves. 

The founders—promoters they would 
emphasized that the 
site offered : (1) opportunities for trade, 


be called today 


as it was located on (a) the crossing 
place between Louisville, Kentucky, and 
Vincennes, Indiana, (b) the Ohio River, 
an important route of travel in those 
days; (2) opportunities for shipbuild- 
ing, for it had (a) a deep, quiet harbor, 
(b) great tracts of suitable timber in its 
immediate hinterland, and (c) deposits 
of iron and coal within a radius of fifty 
miles; (3) opportunities for shipping 
since (a) it was the head of down-river 
navigation (this was before the Port- 
land Canal was built, thus providing a 
by-pass for shipping around the falls of 
the Ohio), and (b) land and climatic 


conditions made it a potential agricul- 
tural center; (4) a healthful and beauti- 
ful location, with (a) good spring 
water, (b) good drainage, (c) attractive 
surroundings, and (d) freedom from 
inundation. 

The city’s population grew so rapidly 
that it shortly became the largest in the 
state—a distinction which it held until 
about 1840 when it was surpassed by 
Indianapolis. Building lots were sold, 
industries moved in, and the city began 
an industrial growth and experience 
which resolved itself into three distinct 
eras—steamboat building, glass manu- 
facturing, plywood manufacturing. 


THE STEAMBOAT BUILDING ERA 


By 1819 four steamboats were com- 
pleted or were under construction. One 
of these was delivered to Captain Henry 
Shreve, pioneer captain and navigator, 
who went to law and secured (1) free 
navigation of the Ohio-Mississippi sys- 
tem and (2) the right to construct boats 
unhampered by the patents previously 
granted Fulton on the eastern seaboard. 

The excellence of the boat delivered 
to Shreve attracted the attention of other 
river men, and since the industry was no 
longer hindered by Fulton’s patents, the 
builders at New Albany were given 
more orders than they could fill. This 
condition recurred throughout several 
decades. 

The boats were constructed entirely 
of wood with the exception of machin- 
ery, bolts, and nails. Wood for use in 
such boats had to be tough, strong, re- 
sistant to weather and water, and yet of 
such character as to be workable with 
the simple tools available at that time. 
Many of the timbers could be hewn, but 
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FiGuRE 1.—The Louisville-New Albany conur- 
bation represents the early potent influence of the 
Ohio River transportation facilities upon the lo- 
cation of functional settlement centers to serve 
pioneer territory. 


the planking and lumber for superstruc- 
ture and finishing had to be whipsawed. 
Abundant stands of timber nearby sup- 
plied white oak for hull and planking, 
yellow poplar and walnut for superstruc- 
ture and finishing. 

The machinery used in manufactur- 
ing or for installation on the boats was 
brought from Pittsburgh in the early 
days, but foundries and machine shops 
were soon built and by the time the in- 
dustry really got under way all parts and 
processes were completed within the 
shipyards. 

The mechanics employed were drawn 
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largely from the eastern seaboard where 
they and their fathers before them had 
been shipwrights. There was never a 
shortage of labor, for this was one of the 
few frontier activities which paid steady 
wages in cash. 

Though a practical knowledge of con- 
struction of good river boats was ac- 
quired by many, very few had a formal 
knowledge of marine engineering. 
The plans for the “Robert E. 
(the famous boat ever to 
ply the Ohio-Mississippi system) were 
drawn with a walking-stick in the sand 
near the river bank by Captain Hum- 
phries (grandson of Joshua Humphries, 
builder of the frigate, “Old Ironsides’’ ) 

The building industry 
reached its peak in tonnage in 1853, to- 
taling 24,983 tons; but in number of 
units in 1856 with 22 boats. Compara- 
tive data (Table I) show that New AI- 
bany was comparable to Pittsburgh in 


For 
example : 


Lee,” most 


steamboat 


terms of production, and far outstripped 
the neighboring cities. Steamboat pro- 
duction to and including 1867 was 389 
units, totaling tonnage of 
valued at $12,306,046. 

Of all citizens of Indiana whose assets 
were valued at $100,000.00 or more in 
1860, half lived New Albany. 
That fact alone indicates the industrial 
and commercial leadership of the city. 

Land utilization within the city in 
1856 is depicted in Figure 2. It will be 
noted that the shipyards and_ public 
wharf occupy strategic locations on the 
river front and constitute the 


156,772 and 


over 


largest 


TABLE I 


PRODUCTION COMPARISONS AT NEW ALBANY'S PEAK YEARS 


City 
I INE Soi aia ois 6:0 ware 8.0680 40.4 08 
Pittsburgh. 


* sateen 4 snz saint ats for United States Government. 


New Albany..... 
Louisville........ ‘ 
Jeffersonville....... 


Data from New Albany Board of Trade: The Commercial and Manufacturing Advantages of New Albany, Indiana. 


Albany, the Tribune Company, 1857. 


Boats 


single non-residential use of land. Fig- 
Tonnage—1853 Tonnage—1856 

24,983* 7,743 

21,007 11,424 

Tonnage—1856 Value 

22 7,743 $688,000 

11 2,657 239,000 

4 1,734 150,000 
New 
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ure 3 gives some indication of the gen- 
eral appearance of these shipyards and 
of the type of craft built. During this 
period the great majority of the work- 
New Albany were employed 

shipbuilding or accompanying activities 
and lived reasonably close to the scene 
‘This is reflected in the defi- 
nitely industrialized waterfront ; the lim- 
ited, centrally located commercial core ; 


and the 


ers of 


of activity. 


regular spread of residential 
occupance on three sides. 

The decline of shipbuilding was rela- 
tively rapid, due in large degree to finan- 
cial troubles following the panic of 1857, 
to the Civil War, and to railroad compe- 
tition developing rapidly at that time. 
While some ships were built for war 
service and some for commercial service 
after the war, the industry never really 
recovered. 

The dire results 


pe ple suffered the 
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[he importance of the Ohio River in determining 
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which follow the failure of the principal 
source of a community's income. 


‘Tue GLass MANUFACTURING ERA 


Prior to 1865 all attempts to produce 
plate glass in America had failed be- 
cause practically all the world’s plate 


glass was manufactured in Belgium, 
france, and Britain. The United States 


Government had been paying royalties 
for glass manufactured in this country 
and laying import duties on the foreign 
product. American ventures at Lenox, 
Mass.; Philadelphia, Pa.; 


Ky.; and 


Louisville, 
Indiana, had 
gone bankrupt with losses totaling over 
$2,500,000. In 1865 a plant was built 
at New Albany, but it burned a year 
later. W.C. DePauw financed another 
venture in 1867, and by 1873 he had lost 
$600,000. Undismayed, however, he 
invested than 


Jeffersonville, 


more 


$1,000,000, 


and 
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the location of the early industries of 


New Albany is graphically represented in this early map of the city, which at that time was one of the 


larger centers of population in the territory. 








50 ECONOMK 


(GEOGRAPHY 





FIGURE 3. 


finally put the plant on a paying basis. 
By 1881 the plant employed two thou- 
sand men and had a 
twenty-five acres. 


floor space of 
Nine years later it 
covered more than thirty acres of land. 

The plant was located on a terrace 
near the river and was served by both 
rail and water transportation. Bulky 
raw materials were relatively conven- 
ient, being obtained largely from within 
the state. Sand was brought by rail 
from the vicinity of Borden, Indiana, 
18 miles distant ; while coal was brought 
by rail some fifty miles from Martin 
County. In later years this coal supply 
was supplemented by large shipments 
from the Pennsylvania fields. Soda in- 
gredients were brought from Kansas by 
water and from Michigan by rail. 

The industry grew slowly in its early 
stages because of the European monop- 
All 
America wanted glass; the demand was 
particularly great in the rapidly develop- 
ing west and midwest. 


oly on plate glass manufacture. 


The advantages 
of the situation at New Albany, namely, 
a capable labor supply, plenty of availa- 
ble raw materials, an actively growing 
market, and sufficient finances all con- 
tributed to the firm establishment of the 
industry. 

The peak of plate glass production 
was reached at the New Albany plant 
during 1890. In that year the plant 
occupied thirty acres and it and its neces- 
sary adjuncts (foundries, warehouses, 
etc.) was valued at over $2,000,000. It 


View of a portion of a New Albany shipvard during the time of activity. 
were laid on the sloping bank reaching from the terrace to the river. 


The ways 


was located as shown on the map in Fig- 
ure 4. The Company also owned its 
own steamboat-and-barge line. Though 
primarily engaged in plate glass produc- 
tion (1,400,000 annually), the 
Company also produced during the peak 
year 200,000 boxes of window glass, 


feet 


36,000 gross of fruit jars and “a goodly 
number of bottles.”” Records show that 
plate glass was shipped as far as New 
Zealand. 

The New Albany Rail Mill was estab- 
lished in 1867. It utilized iron brought 
by barge from the East, as well as scrap 
iron from the cities at the falls of the 
Ohio. The plant met competition for 
a time and was busy during periods of 
railroad expansion. The establishment 
of this plant did not materially affect 
current employment in the city, for few 
of the local people were trained or were 
able to secure employment of the type 
offered. Most of the labor was brought 
from elsewhere, some coming directly 
from Wales. 

Other minor industries of this era in- 
cluded an iron works, several small tan- 
neries, a woolen mill, a hosiery mill, rail- 
road shops, and several small woodwork- 
ing and furniture shops. A majority of 
these were financed in part with capital 
derived from glass manufacture. 

The effect of the glass industry on 
the land utilization pattern of the city 
notable. The 
was much extended (compare Figures 
2and4). Most of the 2,600 employees 


was residential section 
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of the glass works were laborers or me- 
chanics. They built neat cottages or 
larger houses (mostly frame) in what is 
known today as the Middle Residential 
section of the town. There was little 
shift of the business district. Banking 
and wholesale houses remained where 
they had been established. The com- 
pletion of the Kentucky and Indiana 
bridge in 1886 took the railroad ter- 
minals from the central part of the city 
and destroyed the business of the ferry 
This was accompanied by a street de- 
velopment program but not by a shift 
of business location. 

The decline of the glass working in- 
dustry at New Albany was sudden, com- 
plete, and disastrous. The discovery of 
natural gas in Northern Indiana allowed 
newly formed with 


companies new 


51 
equipment to function more economi- 
cally there. This, coupled with the 
financial difficulties of the early 1890's 
brought sudden ruin to New Albany’s 
major industry. Since capital under 
the same management had been invested 
in other industries, the collapse and 
bankruptcy of the latter followed. The 
inhabitants of the city were left without 
means of livelihood and more than one- 
quarter of them removed to other places. 
Small furniture manufactories were able 
to continue operations, meanwhile gain- 
ing in reputation as producers of goods 


made of 


superior materials by men 
ranked as craftsmen in their work. 
THE PLywoop MANUFACTURING ERA 


Plywood manufacturing was_ insti- 
tuted at New Albany shortly after 1900. 
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The remarkable growth of New Albany, and the transformation in importance of its 


river traffic may best be judged by comparing this 1890 map with that of 1856. 
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The location has proved satisfactory to 
those concerned, for here they found a 
suitable climate, plenty of raw materials 
of acceptable quality, a well developed 
transportation service, and an adequate 
supply of suitable labor. 

Here was located the first plant ever 
built expressly for the purpose of pro- 
ducing plywood. The product was 
used in furniture building and the ven- 
ture proved profitable. Several similar 
plants have sprung up at New Albany 
and have been successful. Today ply- 
wood industries are of major impor- 
tance in that city, with more than 
twenty-five per cent of the total populace 


thirty-odd largest industrial units in the 
city, twelve are in this major group. 
New Albany capital has financed plants 
at other points when the demand ex- 
ceeded local capacity. There is now lo- 
cated at New Albany the largest estab- 
lishment in the world engaged entirely 
in the manufacturing of panels, tops, 
and similar products built of plywood. 
Operators have found that to manu- 
facture plywood and veneer success- 
fully the plant must be located in a 
medium-sized city. Modern methods 
require air drying of base stock in yards. 
As single story factories are most suited 
to this type of industry, the large space 
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By 1933 the railways had assumed a controlling influence in the determination of the lo- 


cation of New Albany industries, and the river had lapsed into a position of relative unimportance. In 
1933 as compared with 1856, New Albany had appreciably more than doubled its areal concentration 


of folk. 
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large cities. The wages paid by this in- 
dustry allow workers to live comfortably 
in smaller centers, but are not enough to 
attract competent workmen in metro- 
politan cities where living costs are 
higher. Labor turnover must be slight, 
for experienced men are necessary to in- 
sure a quality product, free from defects, 
yet turned out by mass _ production 
methods. 

The plywood business expanded rap- 
idly after the war, supplying the pho- 
nograph manufacturers with panels. 


ings suitable for occupance without 
costly grading, and at a low purchase 
price. Old buildings on the river ter- 
race now house some of the plywood 
industry. 

Throughout the years New Albany 
manufacturers have led in the produc- 
tion of panels with high quality face 
veneers. There has been serious com- 
petition in the low grade utility stocks of 
plywood since the Carolina Piedmont 
producers entered the field after 1926. 
Those plants have undergone mushroom 





FIGURE 6.—Workers’ homes of a type common in the northern and eastern portions of New Albany. 
Many homes of this type have been built near the plywood plants during the present industrial era. 


Production boomed to keep pace with 
the post-war housing and furniture 
boom. Production figures for 1920 
were: value $10,000,000; employment 
800-900 ; wages $1,000,000. Sales to 
furniture factories in 1926 made possi- 
ble a record footage, which record was 
nearly surpassed in 1929 when the de- 
mand was heavy for panels used in radio 
cabinets. 

As shown in Figure 5, the plywood 
plants are located largely in the east and 
northeast portions of the city. This is 
in keeping with transportational, topo- 
graphical, and special factors. New 
plants were located with reference to 
rail (not water) connections. They 
were built on relatively level tracts on 
which streets had not yet been laid out, 
and thus obtained large, unbroken hold- 


growth, aided by relatively low cost 
power and large quantities of low grade, 
low cost timber from the nearby moun- 
tains. In addition, they have used 
common labor instead of experienced 
craftsmen, have not cut into the fine 
quality field and suffered severely dur- 
ing the depression. 

Diversity of product is today more 
than ever before a characteristic of the 
city’s manufactories. Industries of im- 
portance other than plywood manufac- 
turing include: shirt, coat, box and bas- 
ket, fertilizer, stove, flour-feed, and fur- 
niture manufactories and are rather 
widely scattered throughout the urban 
area. 

During the plywood manufacturing 
era, residential areas have expanded 
strikingly in northern and eastern parts 
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FIGURE 7. 
contiguous yards provide the optimum condition for plywood production. 


of New Albany. The built-up area has 
extended in tongues along highways en- 
tering the city. The wide use of the 
automobile during recent years has re- 
sulted in a considerable portion of the 
workers commuting from _ part-time 
farms or rural residential areas within 
a five-mile radius of their work. Many 
of the workers live in neat single-family 
dwellings (Figure 6), especially in the 
vicinity of the new factories (Figure 7). 

The district has grown 
slightly and has extended on the side 


business 


A modern plywood factory at New Albany. 


The single-story structure and spacious 


away from the river but has not changed 
its relative position. 

It is probable that in the near future 
New Albany will retain its position of 
leadership in the production of fine 
veneers and plywood. Experience has 
taught the more far-sighted individuals 
not to depend too strongly on a single 
industry. It is probable, therefore, that 
the industrial picture of the future will 
show a healthful condition of diversified 
manufacturing supplementing the ply- 
wood industry. 


DARK-FIRED TOBACCO REGION OF THE NORTH 
HIGHLAND RIM 


W. A. Browne 


HE dark-fired tobacco area of 

the North Highland Rim has 

been developed into a rather 
well-defined region. Bordered on the 
south by the broken edge of the High- 
land Rim and reaching northward well 
into the southern counties of Kentucky, 
the region includes all or portions of 
three counties of north central Tennes- 
see and the southern portions of three 
adjacent counties of Kentucky, an area 
of approximately 3,000 square miles 
(igure 1). 
the region is distinctly delineated by the 
abrupt change to rugged lands, and like- 
wise a similar variation in land utility, 
but on the northern side the extension of 
the rolling lands far into Kentucky 
leaves no physiographic border or defi- 
nite line in human activities by which to 
bound the region in that direction. In- 


The southern boundary of 


stead the regional boundary here is a 
transitional Conditions on the 
eastern and western sides fall between 
the other two, as to boundary determina- 
tion. 


zone. 


Tobacco either becomes of less 
importance among the agricultural 
crops, or different types of tobacco are 
grown. Within this area the dark-fired 
tobacco industry, although not dominant 
in human activities, is sufficiently impor- 
tant for the area to be considered a to- 
bacco region. 

For more than threescore years this 
area has been an important producer of 
dark-fired tobacco. Before the time of 
the Civil War it is said that tobacco was 
transferred to New Orleans in hogs- 
heads, with shafts attached, drawn by 
mules or horses. Later the product was 
sent by boat to the southern outlet, and 
in more recent time various markets are 


At pres- 
ent this region is an important section 


reached by railway and truck. 
in our tobacco industry. 


GENERAL ASPECTS OF THE REGION 


In general the region has a rather 
progressive appearance. The average 
home is comfortable in size, painted, and 
In the bet- 
ter parts of the area the most elaborate 
of these structures rival those of mod- 


in good repair (Figure 2). 


erate size towns, with all modern con- 
veniences and attractively landscaped 
with trees and shrubbery (Figure 3) ; 
although a small number of homes of the 
landowners and more particularly those 
of the tenants are rather unattractive. 
In the dissected southwestern portion 
of the area where least progress has 
been made, cultural decadence is indi- 
cated by a number of abandoned homes 
In few 
or no instance, however, do homes por- 


and by others in need of repair. 


tray the degree of poverty evidenced in 
city slums. The barns tend to be well 
built and spacious, but unlike the homes, 
are in most cases left unpainted. To- 
bacco barns, both in number and size, are 
conspicuous landmarks. Three or four 
of these buildings are present on the av- 
erage farm. They are of commodious 
base dimensions and about two stories in 
height, and are located at different places 
over the farms for convenience to the 
tobacco fields (Figure 4). The area is 
well supplied with highways of average 
quality. All of the larger towns are 
served by a number of hard-surfaced 
highways, as exampled by Russellville 
which has six, Springfield four, and 
Clarksville and Hopkinsville five each. 
Considerable mileage of graveled roads 
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FicurE 1.—The dark-fired tobacco region of 
the North Highland Rim, showing the approxi- 
mate boundaries and the portions of the counties 
included in the area. The region is distinctly 
delineated on the south by broken lands north of 
Nashville Basin, but in other directions is in- 
definitely determined by the transitions in human 
activities. With rather fertile rolling lands, with 
climatic conditions that are relatively free from 
extremes, and with the location favorable for 
reaching markets, the section has been developed 
into a progressive appearing agricultural region. 
The inset shows the general location of the region 
in the states of Tennessee and Kentucky. 


are also present. However, in order to 
avoid steep inclines and traversing farms 
even the main highways were built with 
numerous curves and turns. 

The surface features of the region in 
general range from level to decidedly 
rolling, with limited areas of steep- 
sloping lands, where erosion is most 
Although the underlying 
porous Mississippian Limestone results 


vigorous. 


in a relatively large cut-off, thereby les- 
sening the work of erosion, the approxi- 
mately fifty inches of rainfall, much of 
which falls in winter when evaporation 
is low, produces erosion sufficient to be- 
come destructive on the steeper culti- 
vated slopes, unless special care is taken 
to avoid it. The most broken lands are 
present along the various small, young 
tributaries of the Cumberland River 
which flow southward with considerable 
velocity. The original surface has been 
further altered by numerous limestone 
sinks. With underground drainage to- 
ward the lower lands of the Cumberland 





River Valley and the Nashville Basin, 
dissolution and removal of the underly- 
ing limestone has produced features that 
vary from mild basins to distinct rugged 
effects. In limited areas the surface 
conditions approach typical karst to- 
Thus, the entrenchment of 
small streams and the work of ground 


pt graphy. 


waters have destroyed alike the continu- 
ity of the upper horizontal strata and the 
chief aspect of a formerly relatively level 
upland plain. However, rapid soil for- 
mation, from the young strata of lime- 
stone and under humid conditions and 
much high temperatures, has exceeded 
surface erosion to the extent that a deep 
covering of silt loam is present over most 
of the territory. Only in rather small 
areas of most active erosion has removal 
so nearly equaled disintegration as to 
Normal 
soils, on the other hand, are relatively 


scarce. 


form gravelly and stony soils. 


The cultivated lands far exceed in 
most parts those lands in forest. Yet 
the conspicuity of the woodlands tends 
to magnify those plots in the general 
appearance of the landscape. Thus, in 
a small expanse the cultural landscape is 
dominant ; but when large areas are con- 
sidered, the timbered tracts stand out 
prominently, and in many parts domi- 
nate the landscape. The natural vege- 
tation, practically all of it cut-over for 
est of mixed hardwoods, is not confined 
to any particular type of topography. 
\While most of the arboreal covering is 
found on the less desirable lands along 
streams and other broken tracts, in 
numerous cases small woodlots are re- 
served on lands that are relatively level 
and otherwise favorable for cultivation. 
Little timber remains that is suitable for 
lumber purposes. The stump-strewn, 
cut-over lands and the presence of aban- 
doned saw mill sites indicate the recency 
of timber exploitation in the region, 
much of which occurred during the dec 
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ade 1920-1929 when forest products 
brought attractive prices. 

Fields are of various shapes and sizes. 
Where highways and conditions of the 
terrain do not interfere, they tend to be 
laid out in rectangular pattern ; however, 
the presence of winding stream-dissected 
strips and the extension of highways ir- 
respective of land surveys preclude to a 
extent the desired 


great rectangular 


form. ‘The size of the fields varies from 
mere plots to fifty or sixty acres in ex 


tent, with an average of ten or fifteen 


a 
a 


x" 


ra 
— 


FIGURE 2. 
progressive parts. 
is well kept and in an attractive setting 


acres. ‘The lands under cultivation tend 
to be well distributed among a number 
of crops. ‘Typical of this on a tobacco 
farm of average size are about twelve 
acres of tobacco, and a sinular amount 
in each of wheat, corn, and hay, although 
for the region as a whole the acreage in 
corn far in tobacco. An 
extra field for pasturage is present on 


exceeds that 
most farms. ‘The acreage of the several 
crops may be more or less than the above, 
depending on the size of the farm and the 
amount of land in cultivation, but on the 
more progressive farms a well-regulated 
plan of rotation isthe rule. Three-year, 
four-year, and five-year systems are fol 
lowed, with the majority employing the 


four year program. Under this condi 


tion a typical landscape is that of a mixed 
farming area. 


URBAN DEVELOPMENT 


The urban centers of the region reflect 
both generalized and specialized produc- 
tion, but in general are typical of towns 
in average agricultural communities. 
They are engaged chiefly as collecting 
and shipping points for the raw products 
between the farms and factories and as 
distributing centers of the processed ma- 
terials between factories and consumers. 





A rural home of the tobacco region, selected as representative of farm homes in the more 
he structure has about six rooms, is comfortably furnished, and, as may be seen, 


The larger centers are county-seat 
towns, which give some attractions in 
This resulted, in 
most cases, in laying out the towns with 


central squares about the court houses, 


business. also has 


similar to that of most county-seat towns 
in the southeastern part of the United 
States. 

‘or many years the larger towns have 
been the market centers of the local to- 
bacco industry. During the spring sea- 
son especially a great deal of fertilizer 1s 
sold and handled, materials for spraying 
are disposed of in the summer, and the 
greatest movements of the tobacco crop 
are in fall and winter. In late fall and 
early winter the transferring of tobacco 
is conspicuous on the streets, and the sale 
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of the product is an activity of particular 
interest inside the sales rooms. Buying 
and selling are carried on to a limited 
extent throughout the year. In the 
leading market centers houses for tem- 
porary storage and sales rooms, usually 
designated “‘loose leaf floors,”’ have been 
established sufficiently numerous to 
be conspicuous among the business 
concerns. 

Although established at very early 
dates the towns are relatively well kept 
and modern in appearance (Figure 5). 
The streets in general are well paved, of 
fair width, and more of them straight 
than might be expected in towns of our 
older states. Brick is the principal 
building material used in the business 
sections, with lesser quantities of con- 
In the 
outer portions wood structures lead, as 
to number, with fewer made of the other 
common materials. 


crete, stone, glass, and wood. 


Many of the most 
elaborate residences, however, are built 
of brick. 

In the early history of the towns the 
access of Springfield and Clarksville to 
water transportation on the Cumber- 
land River was of some advantage. 
With the use of railways, and more 
particularly the modern highways, 
however, have come readjustments. 


Although the provision for transpor- 
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tation has in most respects favored 
these trade centers, the position of 
Springfield in the commercial shadow of 
Nashville, has resulted in loss of trade 
to that larger city. The other towns, be- 
ing farther removed from large cities, 
have not experienced similar decline in 
business. Yet the presence in Spring- 
field of a modern woolen mill, in which 
some 400 people are employed, gives sub- 
stantial support to that town. The 
populations of Hopkinsville, Clarksville, 
and Springfield are at present approxi- 
mately 12,000, 10,000, and 8,000 re- 


spectively. 
AGRICULTURAL OPPORTUNITIES 


Considerable opportunity exists in the 
region for agricultural development. 
Conditions of climate, lands, and loca- 
tion with respect to markets are con- 
ducive to the production and disposal of 
an unusually large variety of produce. 

The climate is classed as the cool win- 
ter and hot summer type, or the conti- 
nental long summer type. This position 
of the region, between the Corn Belt on 
the north and the Cotton Belt on the 
south, determines that the area possesses 
the milder aspects of these adjacent sec 
tions, while the extremes of both are 
escaped. The growing season, which 
on the average lasts from early April 


FiGURE 3.—One of the more elaborate farmsteads of the region. The magnificent home is almost 
hidden by the grove on the left, which is rather typical for the better homes. Painted barns, as shown 


here, are not common in the area. 
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FIGURE 4. 
tobacco, tobacco barns conveniently located for curing the crop, and forested tracts are common over 
the area. 


until very late October, is of sufficient 
length for any crop that requires slightly 
less frost-free weather than does cotton, 
yet tender plants are not blighted by the 
intense summer heat experienced in our 
most southern states. The rainfall, of 
similar importance to that of tempera- 
ture, averages about fifty inches a year, 
and is rather well distributed. How- 
ever, the presence of the Southern Appa- 
lachian, or Tennessee type of rainfall 
gives to the region a surplus of winter 
rains which is both destructive to the soil 
outdoor activities ; 
whereas the slightly uncertain summer 
rains sometimes result in injury to the 
growing crops (Figure 6). 


and annoying to 


Most of the land in use is well adapted 
to cultivation. Although the limited 
extent of the fields and the rolling to- 
pography are not suited to the extensive- 
type agriculture practiced on our western 
plains, machines typical of mixed-farm- 
ing areas are easily employed. Only a 
small percentage of the cultivated land is 
steep enough for erosion to be destruc- 
tive, although the winter rains are some- 
what excessive. In much of the region 
access to the underlying limestone re- 
sults in considerable absorption of storm 
waters ; however, over a majority of the 
better lands a large amount of clay in 
both A and B horizons reduces greatly 
this drainage. 
farmers provide drainage ditches along 


underground Many 


A typical landscape of the region in the growing season. 


The rolling fields covered with 


the upper edges of intensively cultivated 
fields, as lands used for tobacco, but only 
in rare instances is terracing done, even 
on the most progressive farms where ad- 
vanced methods are followed. Few 
stones are present except on undesirable 
lands. 


It is relatively easy to disp se of pre d- 


uce that is ready for the market. Both 
railway and trucking facilities are plenti- 
ful and markets are near at hand. Be- 


sides the considerable population within 
the region, lines of traffic lead directly 
toa number of larger markets, as Nash- 
ville, Cincinnati, and St. 
Louis, distances of approximately 40, 
100, 225, and 250 miles respectively. 


Louisville, 


THe Tosacco Crop 
It is the tobacco ere p that gives indi- 
The extent of 
several other crops, each of which may 


viduality to the region. 


equal or exceed the tobacco lands as to 
acreage, gives the appearance of general 
farming; but the economic value, time- 
consuming labor, and special interest as- 
sociated with the tobacco result in much 
emphasis being placed on that industry. 
Thus, tobacco is the pivotal crop about 
which is revolved the general cropping 
system. It has been found quite desira- 
ble to follow a regular program of rota- 
tion, and those who do so arrange the 
other crops to suit the appropriate 
amount of tobacco acreage. <A _ four- 
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FIGURE 5.—Street scene in the business section of Springfield, Tennessee. 
mately 8,000 population is one of the leading markets for the dark-fired tobacco. 


year plan is the most common among the 
more progressive farmers, in which to- 
bacco followed in order by wheat, hay 
(including a legume), and corn is typi- 
cal. Considering the region as a whole 
it requires approximately a year to raise 
and dispose of a crop of tobacco, but the 
system is so arranged that a minimum 
amount of conflicting time is experi- 
enced in carrying on the various phases 
of work. 


PROPAGATION OF THE PLANTS 


The preparation of the seed bed may 
be considered the beginning of the year’s 
program. This is done during the win- 
ter season, any time between Christmas 
and the middle of March, although most 
seed-planting is done in February. 
Plots for the seeds are usually selected 
adjacent to the field intended for to- 
bacco, and on southern or eastern slopes 
where the plants grow best in early 
spring. The beds are well plowed and 
sterilized about four inches deep in order 
to destroy weed seeds, insects, and plant 
diseases. The sterilization 1s accom- 
plished either by burning or by steaming. 
Formerly the beds were prepared by 
burning large heaps of wood on the sur- 
face, but this plan is now in modified 
form. Wood is burned under a large 
shallow pan which has been filled with 
soil intended for the bed, thereby steri- 
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lizing both above and below the fire at 
the same time. The steaming is per- 
fected by piping steam from a steam en- 
gine to soil under an inverted pan, which 
is moved from place to place until the 
desired area has been steamed. With 
the growing scarcity of wood in the re- 
gion has come increased use of the latter 
method. Following this preparation 
the seeds are sowed and the bed is cov- 
ered with a lightweight canvas for pro- 
tection against frost and insects, after 
which little attention is required until 
time for transplanting. 


FIELD PREPARATION AND 
TRANSPLANTING 


Iields to be used for tobacco usually 
are cultivated in late winter or spring by 
plowing, discing, and rolling until the 
soil is thoroughly pulverized and rather 
compact. Both barnyard manures and 
commercial fertilizers are used freely, by 
The commer- 
cial fertilizer is selected with a high per- 
centage of phosphate, but with rather 
small amounts of nitrate and potash, 


the progressive farmers. 


2—8—2 and 2—10—2 ratios being common. 
\lso many of the farmers apply two or 
three tons of lime to the acre every eight 
or ten years. 

When ready for transplanting, the 
helds are marked off in rows, either in 
checked or one-way pattern. If the 


This town of approxi- 


SE 
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plants are to be set by hand, as is done 
by the majority of farmers, the rows are 
more often checked in order that cross- 
plowing may be done; if machines are to 
be used, the rows extend one way only, 
since the machines are not equipped for 
checking. The hand-method 1s_pre- 
ferred by many growers for lands not 
subjected to erosion, particularly for 
rainy season, since by cross-plowing the 
grass and weeds are more easily de- 
stroyed. Although there are greater 
speed and ease in transplanting with the 
machine, and the one-way planting is ap- 
plicable to sloping lands where contour 
plowing is desired, it requires three la- 
borers and a team for the process as well 
as an investment of about $200.00 in the 
machine (Figure 7). 


CULTIVATION AND CARE OF THE 
CROP 

The cultivation of tobacco is very 
similar to that of corn except that more 
diligent care is taken. Light cultiva- 
tions by harrowing and rolling are given 
a few days after transplanting, followed 
by frequent plowings until a horse can 
no longer pass between the rows without 
injuring the plants, usually amounting 
Additional 
cultivation by hoeing is not uncommon. 


to six or seven cultivations. 


During wet seasons some hand work 
must be done regardless of whether the 
rows are checked or in drills, whereas 
the opposite may be true of crops ar- 
ranged in either type of rows 1f the sum- 
mer is dry. Some say that in general it 
is the policy to “hoe in wet seasons and 
plow in dry seasons.” However, more 
hoeing is required if the rows are drilled 
than if checked. Under all conditions it 
is very necessary to keep the crop well 
cultivated, since foreign growth not 
only reduces greatly the quantity of the 
yield but lowers the quality of the prod- 
uct as well. 

The same results obtain if the crop is 


not properly suckered and kept rela- 
After the 
plants reach the desired height (usually 
ten or twelve leaves to the stalk) they 
are topped so that all the remaining 
leaves will develop thoroughly and ripen 


tively free from insects. 


about the same time, since the entire 
stalk is to be harvested at one cutting. 
Within a few days after topping suckers 
begin growing at the leaf-axils, first at 
the top and later farther down the stalk. 
These are necessarily removed several 
times, for they grow on the various axils 
at different times, and two or three 
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FIGURE 6.—The mean monthly temperatures 
and rainfall of Clarksville, Tennessee, selected as 
representative of the region. The intermediate 
position of the area, as to latitude, determines 
that the extremes of temperature are in general 
escaped, the winters being relatively mild and the 
summers not subjected to the intense heat prev- 
alent over most of the southern states. The 
presence of the Southern Appalachian, or Tennes- 
see, type of rainfall, however, is to some disad- 
vantage. The excessive rainfall of winter is both 
detrimental to the soil and annoying to outdoor 
activities, while the slightly deficient rains of 
summer, in many seasons, result in damage to the 
growing crops and pastures. (Climatic data 
from U. S. Weather Bureau Reports.) 
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growths format each place. The grow- 
ers leave a few choice plants untopped to 
produce seeds, perhaps a half dozen each 
which are sufficient to reproduce plants 
for ten or fifteen acres. 

Usually before the plants are ready 
for topping, they are attacked by the 
horn worm in sufficient numbers to in- 
jure the crop greatly, if not to destroy it. 
Some years ago the worms were re- 
moved by hand, a tedious and undesira- 
ble task, but in recent times spraying is 
quite generally resorted to when the 
worms are numerous. However, if 
only a few appear, they may be picked 
off by hand at the time suckers are re- 


moved. One spraying with a mixture 


of paris green and arsenate of lead 
usually is sufficient, if the poison 1s not 
washed off by rain within a day or two 
after the treatment. It is said that the 
poison is dissipated by the process of 
curing until no harmful effects remain 
in the finished product. 

Within six to ten weeks after topping 
the tobacco is ready to be harvested. 
The principal harvest period ranges be- 
tween August 15 and October 1, the ex- 
act date of ripening depending on a num- 
ber of factors, including the date of 
transplanting, character of the soil, 
amount of fertilizer used, conditions of 
rainfall and temperature during the sea- 
son, and sun exposure. The proper 
time for harvesting the crop can be de- 
termined by a drooping and crispness of 
the leaves, by the appearance of yellow- 
ish spots and granulated effects on the 
leaves, and by a gummy substance that 
is secreted from the leaves. At this 
stage the maximum weight of the leaf is 
reached. If the harvest is deferred sev- 
eral days, evidence of deterioration may 
be detected from the appearance of 
brown spots on the leaves. Before cut- 
ting, the stalks usually are split from the 
top well down in order that they can be 
hung over sticks. Some farmers do not 


split the tobacco, but instead load the 
sticks by threading them through the 
stalks by means of a detachable spear 
head. Lath-shaped sticks four and one- 
half or five feet long are used, on each of 
which are placed six to eight stalks of 
This aids much in handling 
the tobacco which is then ready to be 
placed in the barn for curing. 

The tobacco is left in the field, either 
on the ground er on racks until well 
wilted. 


tobacco. 


Sometimes, if the sunshine is 
intense, the loaded sticks are hung on 
racks and protected from the sun by 
lightweight canvas to avoid sunburn 
(Figure8). Too much sunshine causes 
green spots to form on the leaves, which 
lowers the quality of the tobacco. Ina 
day or two, after being well wilted, the 
tobacco is hauled to the barns and hung 
in tiers at different elevations for curing. 


CURING AND STRIPPING 


No work in caring for tobacco is 
more important than that done in the 
process of curing. Color and flavor of 
the product depend much on this treat- 
ment, both of which are important in 
determining the price received on the 
market. For three or four days after 
the barns are filled little attention is given 
the tobacco other than to arrange for 
proper ventilation. Following this pe- 
riod heat and smoke are provided by 
keeping, in an average size barn, 30 or 
40 small wood fires, well distributed over 
the dirt floor, burning continuously. 
Temperatures of 90 to 95 degrees are 
maintained for a week or more to give 
the proper color, after which the heat is 
raised to 125 or 130 degrees for several 
weeks. If marketing is delayed, later 
‘firing’ may be required during times of 
high relative humidity. 

Thus far wood is considered the most 
satisfactory fuel for curing the tobacco. 
Almost any kind of hardwood is used, 
but white oak is least preferable because 


a single grower. 
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it emits too much heat according to the 
amount of smoke. The fuel demands 
for this purpose are very great; hence 
with the increasing scarcity of timber in 
the region has come the practice of cov- 
ering the fires with sawdust to conserve 
wood. This keeps the fires smoulder- 
ing, while increasing the amount of 
smoke. Much of the sawdust is ob- 
tained from local sawmills, where mate- 
rials are made for hogsheads used in 
shipping the tobacco, but some is brought 
With eco- 


nomical procedure it requires from ten 


in from greater distances. 


to fifteen cords of wood and two or more 
loads of sawdust for curing a barn of 
24 by 36 feet base dimensions. 

When well cured, the tobacco is taken 
down and placed in bulk, in which con- 
dition the leaves soon become pliable. 
It is then referred to as being in ‘‘order”’ 
for stripping and grading. This task 
usually is done in adjacent, well-lighted 
sheds. From six to eight leaves of re- 
spective grades are tied together in 
“hands” by wrapping pieces of leaves or 
small, inferior leaves around the butts. 
There are more than 100 well-defined 
grades of dark-fired tobacco, five or ten 
of which may be found in one crop of 
Special care is taken 
to get these various grades properly 
sorted before placing the tobacco on the 
market. 


DISPOSAL OF THE PRODUCT 


When the market season opens in the 
fall most growers begin moving their 
crops to the market centers where the 
tobacco is sold through an established 
All facili- 
ties for this activity are provided at the 
selling floors. 


system of selling by auction. 


Here, in recent years, 
most of the product is classified by Fed- 
eral graders before it is offered for sale. 
The various grades are placed in separate 
baskets which are conveniently arranged 
for auctioneers and buyers to perform 





FiGure 7.—-Transplanting tobacco by the ma- 
chine method. As may be seen, it requires three 
workmen to operate the machine. One row is set 
at a time, the two men in front placing the plants 
alternately as the machine is moved along the 
row. From the barrel just back of the driver 
water is ejected to aid in getting the plants 
started. A number of the tobacco growers are 
using these machines, although many do the 
transplanting by hand. 


the sales. In the busy part of the mar- 
ket season a large number of buyers 
attend the sales rooms. Often as many 
as twenty are present to bid on the same 
lot. After the tobacco is inspected the 
selling is done rapidly, perhaps from 300 
to 400 lots that average 300 or more 
pounds each being sold in an hour. 

Although not so common as formerly, 
some selling is done at the tobacco barns. 
Two types of buyers deal directly with 
the growers—representatives of tobacco 
companies who desire specific types of 
tobacco for some product they manufac- 
ture, and independent buyers, referred to 
as “‘penhookers,’’ who buy to resell on 
the market. 

After being sold on the local markets 
the tobacco is packed in hogsheads and 
shipped, principally by rail, either to the 
great domestic markets and manufac- 
turing plants or to foreign markets. 
The greatest use of the dark-fired to- 
bacco in our country is for snuff, but 
about three-fourths of the crop is ex- 
ported, chiefly to France, Spain, Bel- 
gium, Germany, and Great Britain, 
where it is used in the manufacture of 
cigars and chewing and pipe tobaccos. 
The tobacco is considered too strong for 
cigarettes. 
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OTHER SOURCES OF INCOME 


The total returns from other sources 
exceed in value that from tobacco. Of 
these corn, wheat, hay, and livestock can 
be listed as major sources of the liveli- 
hood. Vegetables and poultry also are 
important adjuncts in the farm economy. 
Most of these products, however, are 
primarily for home consumption, hence 
are not especially conspicuous in regional 
activities. 





about sufficient in numbers and distribu 
tion to consume the products of this crop 
that are raised on the respective farms, 
with but little transfer of the grain. A 
large percentage is used in fattening 
hogs for the home meat supply, a quite 
‘Those 
farmers who feed cattle for the market 
usually buy any surplus corn offered for 


general practice in the region. 


sale in their respective communities. In 
dry years it is necessary to bring in some 
feed from outside the region. 


Ficure 8'—A tobacco field at harvest time, with a heavy yield of the crop. This scene illustrates a 
busy period in the tobacco-growing industry. On the right is the harvesting in process, with some of 


the tobacco hung on frames to wilt before being transferred to the barn. 
the frames is covered with a light-weight canvas to prevent sunburn. 


Springfield, Tenn.) 


THE CORN CROP 


The corn crop usually occupies more 
acreage than any other crop of the area. 
This crop fits well in the rotational sys- 
tem, and is the most appropriate crop for 
the valley lands that are subject to over- 
flows of spring or that remain wet until 
late in the spring. The climatic condi- 
tions are favorable for corn production 
except that the scarcity of summer rains 
sometimes lowers the yield of grain. 
The average production for the region is 
about 25 bushels to the acre, but on the 
best lands it reaches 50 or 60 bushels in 
an average year. The plantings on the 
undesirable lands lower markedly the 
average regional yield. 

Most of the crop is utilized within the 
region. The livestock and poultry are 


In the center the tobacco on 
Courtesy of Osborne Studio, 


THE WHEAT CROP 


Less acreage is planted in wheat than 
in corn, but in most parts of the region 
the wheat field is conspicuous in the land- 
scape. The crop is handled here about 
as in other parts of the country where 
winter wheat is grown on a small scale. 
Ordinarily it is harvested with a binder, 
and after drying in the shock is hauled 
directly to the machine for threshing 
(Figure9%). Much of the latter task is 
performed by exchanging labor in the 
various communities. In rare cases 
combines are used thus eliminating most 
of the hand work, but the use of this 
extensive-type machine in fields of 10, 
15, or 20 acres each can scarcely be jus 
tified economically. 

The average yield of grain, about 18 
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bushels to the acre, 1s considerably more 
than that of the states in which the re- 
gion 1s located, and far above the average 
for the United States as a whole, which 
is about 12 bushels. In years of excep- 
tional production, the crops of individual 
growers sometimes yield from 27 to 30 
Although the wheat 
is grown principally as a cash crop, and 


bushels to the acre. 


ranks second only to tobacco among the 
sources of income in that respect, many 
of the growers reserve enough of the 


corn, and 
wheat remove much plant food from the 


lespedeza. Since tobacco, 
soil the farmers who rotate have come to 
include a legume in the program. For 
some time red clover has been used for 
this purpose and still is important, but 
within the last few years lespedeza has 
become quite popular. Besides being a 
legume this crop withstands well the oc- 
casional droughty summers and is desir- 
able for both hay and pasturage. Al- 
falfa is raised to a limited extent. 





FIGURE 9. 


A wheat field soon after the grain has been harvested. 


In most cases the wheat is har- 


vested with binders and placed in shocks for drying, as here shown, after which it usually is hauled 


directly to the machine for threshing. 


grain “on deposit’ with local milling 
companies to provide flour for the home 
needs. 

As in the case of corn, the crop is 
easily arranged in the system of rotation, 
since the time required for its production 
does not conflict greatly with work in 
other phases of the program. The 
wheat usually is sowed on lands which 
have been cultivated in tobacco the pre- 
ceding season, and which in many cases 
have been cleared of tobacco only a few 
weeks. 


THE HAY CROP 


The hay crop has long been important 
in the region, and has been given greater 
attention during the last decade. Two 
factors are largely responsible for this 
increase—the extension of 
practices and the 


rotational 


recent interest in 


Note the progressive-appearing farmsteads in the background. 


A common practice in planting hay is 
to sow timothy with wheat in the fall, 
followed in early spring with clover or 
After the har- 
vested the hay crop either is pastured 
during the remainder of the summer or 
is cut for hay. 


lespedeza. wheat is 


‘rom these plantings 
have been harvested three crops in the 
same season—the wheat crop, followed 
by a crop of timothy, and later by a crop 
of lespedeza. ‘The hay is allowed to re- 
main through the following year after 
which it is plowed under, if in the regular 
rotation, 

As in the case of corn, most of the 
hay is used on the farms where grown. 
A relatively small amount, however, 
is sold locally, particularly to dairies 
about the larger towns, and a_ very 
small percentage is sent out of the 
region. 
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THE MINOR CROPS 


In recent years a number of the farm- 
ers have been increasing their plantings 
of other small grains, including oats, 
barley, and rye. These crops usually 
are sowed early enough in the fall to 
make sufficient growth for fall and win- 
ter pasturage. They also serve as cover 
crops that protect the soil during the 
winter season of slightly excessive rain- 
fall. In some cases the crops are al- 
lowed to mature and are harvested; in 
others they are plowed under for soil im- 
provement. Vegetables for home use 
are raised on practically all farms, and 
limited quantities are produced for the 
local markets. 
perature and rainfall conditions are fa- 


Since, in general, tem- 


vorable for them, a great variety of the 
vegetables are grown. 


THE LIVESTOCK INDUSTRY 


On most farms only a moderate 
amount of the cash income is derived 
from the sale of livestock. But, as a 
source of subsistence, the industry is of 
On the typi- 
cal farm are to be found cattle and hogs 
the cattle kept pri- 
marily as dairy animals and the hogs as 


considerable importance. 
in limited numbers 
a source of meat supply. Ina few in- 
stances, however, certain farmers have 
received more cash from the sale of cattle 
than from their tobacco crop. 

The dairy animals are rather well dis 
tributed over the region, but with some 
concentration about the larger towns, 
where in each case a number of small to 
moderate size dairies are located. A 
great amount of the dairy products used 
in the region, with the exception of 
cheese and to a lesser extent butter, are 
supplied locally. On some farms a sur- 
plus is produced, in which case it is 
marketed. A few milk routes are oper- 
ated regularly. In general Jersey cattle 
are preferred for dairy purposes. 


Although in general animals raised 
for market are of less importance in the 
region than are dairy animals, to a num- 
ber of farmers they are very important. 
This is particularly true in areas where 
considerable tracts are too broken for 
regular cultivation, in which case much 
Also 


some of the most progressive farmers 


of the land is used for pasturage. 


who raise large quantities of hay depend 
much upon these animals. Herefords 
are preferred when the animals are in- 
tended for market. 

‘There can be no definite division made 
between those cattle raised for the mar- 
ket and those for dairy purposes, if all 
are considered. Some are kept as dual- 
purpose animals, others used for a time 
as dairy animals are in many instances 
later sold on the market, and calves from 
the dairy animals are marketed regu- 
larly. An important by-product of the 
cattle in general is the barnyard manures 
which are used rather extensively on the 
cultivated lands, particularly the tobacco 
fields. 


ADJUSTMENTS IN THE REGION 


Ikconomic development has followed 
rather closely the environmental com 
plex. From the pioneer subsistence 

farming agriculture has been 
developed, through the application of 


type of 


advanced methods, to a relatively high 
Over most of the 
area indications of this procedure at 


degree of culture. 


present are to be noted in (1) the gen- 
erally improved appearance of the re- 
gion, including farmsteads, highways, 
and urban development, (2) diversity of 
agricultural production, (3) a program 
of soil conservation and improvement, 
(4) the choice of a tobacco which has 
been particularly suited to conditions of 
climate, soil, and market demands. 
Also, production is closely related to 
In the 
most preferable parts of the region the 


conditions of soil and terrain. 
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fields are relatively large and well 
plotted, while in the more broken por- 
tions, where topographic interruptions 
exist, the cultivated plots are small, ill- 
shaped, and scattered. In the first de- 
pendence is placed almost entirely on 
crops and livestock raised on the farms, 
but on the latter a considerable portion 
of the livelihood is obtained from prod- 
Most 
of the preferred lands are well-cared-for 


ucts of the forest and the range. 


fields and pastures; in the rough land, 
much of it covered with cherty loams, 
range lands in general are unkept, and 
practically all crops grown are of the 
soil-depleting class. 

Apparently readjustments should be 
continued in the region. Already the 
tobacco growers are encountering diffi- 
culty in securing wood and sawdust for 
curing the tobacco. Some farmers in 
the outer portions of the region are 
growing varieties that do not require 
fire-curing, and the land planted in 
tobacco in the heart of the region has 
been on the decline for a number of 
years (Figure 10). In the meantime 
there has been an increase in the acreage 
planted to soil-building hay crops. In 
the broken lands the farmers have been 


THOUSANDS OF ACRES 
320, _ 








FiGurE 10.—-The actual and relative acreages 
of the four leading crops in the dark-fired tobacco 
region, as obtained from statistics of the six coun- 
ties represented, portions of which comprise prac- 
tically all the region. Contrary to the general 
suggestion revealed in the discussion, tobacco 
ranks third in acreage. It is the intensity of 
production, however, that accounts for much of 
the importance of the crop. (Data from U. S. 
Census Reports.) 


less alert to adjustments. Little or no 
attention is given to conservation of the 
soil and some of the steeper cultivated 
Under such 
conditions it appears that improvement 


fields are badly eroded. 


may be made by relying more on tree 
crops, grapes, berries, and the develop- 
Also the 
quality of the livestock could easily be 
improved. 


ment of a system of forestry. 











URBAN POPULATION OF PALESTINE 


E. Ray Casto and Oscar W. Dotson 


HE Palestine Census of Novem- 

ber, 1931, lists twenty-three 

cities, ranging in population from 
2,600 to 90,000. Tel Aviv, in 1931 the 
fourth city in population, has become in 
1935 the first city with 110,000 inhabi- 
tants. The Palestinian cities of Bible 
days were probably smaller than those of 
today. The large number of population 
centers in Palestine that receive, in the 
Bible, the distinctive designation of city 
is good evidence that cities of Bible times 
should not be measured by modern stand- 
ards. And among the cities of Pales 
tine, even more than among cities of 
other parts of the world, size is not a 
major sign of importance. 

Aside from cities on the coast, the site 
of an early city of Palestine was deter 
mined by three major considerations 
(1) ease of defense against enemies, (2 ) 
a plentiful supply of water, and (3) a 
high place as a sanctuary for worship. 
Cities of refuge were the product of 
primitive religious ideas. The three 
cities of refuge on the west side of the 
Jordan, or what is now known as Pales 
tine, were Kedesh, Shechem, and Heb 
ron. 

No other land is so replete with the 
ruins of cities as is Palestine. Its new- 
est city, Tel Aviv, is the only one that 
In most 
cases the existing city has been built upon 


lacks visible or invisible ruins. 


the invisible ruins of one or more former 
cities. The Holy City of Jerusalem has 
probably been destroyed and rebuilt a 
score of times since prehistoric days 


Throughout 


Palestine may be found 


visible ruins—sometimes weathered 
mounds which cover the ruins of ancient 
sometimes the ruins of 


towers and churches erected by the 


Canaanite cities; 


Crusaders; and sometimes interesting 
remnants of a Roman center. 

The census figures of 1931 place four 
cities, Jerusalem, Jaffa, Haifa, and Tel 
Aviv in the group of 40,000 or more in- 
Hlebron, Na 
blus, Gaza, Lydda and Ramla, range 
from 10,000 to 20,000 in population. 
The remaining sixteen cities have pop 
ulations of 2,600 to 10,000. 

\n interesting fact concerning the 


habitants. live others, 
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FIGURE 1 lhe Palestine Census of November 
1931, gives the populations of twenty-three cities 
[he majority of these are small urban centers 
Many places dignified by the name of ‘‘city’”’ in 
Palestine would be classed as small towns or 
villages in most countries. 
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TABLE I 


PALESTINE CENSUS, NOVEMBER, 1931 


DECLARATION BY THE SUPERINTENDENT OF CENSUS OF URBAN POPULATION BY 


RELIGIOUS CONFESSION 


Cit Person Moslems Christians Jews Others 
j 1. Jerusalem 90,407 19,735 19,180 51,416 76 
2 Jaffa 51,366 35,010 9,207 7,132 17 
} 3. Haifa 50,533 20,349 13,839 15,995 350 
! 4. Tel Aviv 46,116 106 137 45,067 266 
5. Hebron 17,532 17,277 109 134 12 
6. Nablus 17,171 16,487 512 t 168 
7. Gaza 17,069 16,371 697 1 eee 
8. Lydda 11,249 9,991 1,219 29 10 
9. Ramla 10,417 8,198 2,210 7 2 
10. Safed 9,446 6,478 426 2,539 3 
11. Nazareth 8,719 3,202 5,451 60 6 
12. Tiberias 8,633 2,682 682 5,260 9 
13 Acre 7,893 6,078 1,521 233 61 
14 sJethlehem 6,817 1,217 5,594 1 5 
15. Majdal 6,228 6,165 63 von eee 
16. Tulkarm 4,815 $529 254 18 14 
17. Rumallah 4,293 506 3,786 1 
18. Khan VYuni 3,807 3,801 6 bai cod 
19. Beisan 3,100 2,696 298 89 17 
20. Beersheba » 958 2,791 151 11 5 
21. Shefaram » 790 981 1,314 1 494 
22. Beit J ila a 732 196 2,532 1 3 
23. Jenin > 696 ? 592 101 2 1 
census of Palestine is the careful detail tion. A current census would doubtless 
of figures by religious confession. “Two place Haifa in this group; however, in 
| small cities of the coastal plain, Khan 1931, its population was rather evenly 


Yunis and Majdal, are without a single 
Jewish inhabitant; five cities, Gaza, 
Bethlehem, Rumallah, Shefaram, and 


Beit Jala contain one Jew each; six 


divided among the three major religions 
Moslem 42%, Jewish 31%, and 
Christian 27%. 


POPULATIO 


other cities, Jenin (2), Nablus (4), ION 
Ramla (7), Beersheba (11), Tulkarm | 1931 
2 ‘ , ‘ 1.) "sve JA ac: ‘ 
(18), and Lydda (29), give 76asatotal | ‘iia cial — 
’ ie ood ‘i R TEI JTV JERUSALE 
of Jews for thirteen cities of Palestine. | Ae "alesse the. 


Three cities, Jerusalem with 56.9%, Tel 
Aviv with 99.9%, and Tiberias with 


61%, are dominantly Jewish in popula 
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FIGURE 3. 


lel Aviv, the youngest and most 
rapidly growing city in Palestine, is almost wholly 
a Jewish city. The Holy City of Jerusalem is 
chiefly Jewish. The coast cities of Jaffa (Joppa) 
and Haifa are dominantly Moslem. *Tel Aviv 
figures are for 1935, 


Figure 2.--The urban population of Palestine 
is concentrated in four large towns: Tel Aviv, 
Jerusalem, Jaffa, and Haifa. The other nineteen 
“cities’’ are small indeed but the ‘“‘cities’’ of 

Bible days were even smaller. 
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FIGURE 4.—Hebron, Nablus, Gaza, and Lydda 


are Moslem cities. Their combined population 
of 63,000 includes 2,500 Christians and 170 Jews. 


Hebron is one of the most ancient cities in the 


world (Numbers 13:22 
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FiGurE 5.—Tiberias has been famed in Jewish 
history since the dispersion. Its hot springs 
attract thousands of visitors. The Jewish popu 
lation of Safed was greatly reduced during the 
World War. Ramla is a Moslem town while 
Nazareth is inhabited chiefly Christian Arabs. 
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FIGURE 6.— Bethlehem, a Christian city, is mar- 
velously situated Near it is Rachel’s tomb, a 
place of Jewish pilgrimage. Acre, Majdal, and 


‘Tulkarm are Moslem towns with a few Christian 
and a negligible number of Jewish inhabitants. 
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FIGURE 7. Jeersheba was the southernmost 
town of the Israelites. Its wells played a promi 
nent part in the history of the patriarchs (Gen 
21:31 ‘Today its population is chiefly Moslem. 
Rkumallah is a Christian city and is the site of 
excellent schools conducted by the Quakers. 
Khan Yunis and Beisan are dominantly Moslem. 
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No city of Palestine is without Mos- 
lems among its inhabitants; although 
Tel Aviv has very few. Three other 
cities, Beit Jala, Rumallah, and She- 
faram have less than 1,000 Moslems 
each. In thirteen cities the number of 
Moslem inhabitants ranges between 
1.000 and 10,000 each, while in six 
cities,—Gaza, Nablus, Hebron, Jeru- 
salem, Haifa, and Jaffa the number of 
Moslem inhabitants ranges from 16,000 
to 35,000. In fourteen of the twenty- 
three cities of Palestine the population is 
50% or more Moslem. 

Christians reside in every city of 
Palestine but in several cities especially 
those located in the southwest, on the 
border of the desert, the number of 

In four cities, Beth- 
Nazareth (62.6% ), 
(88.2%), and Beit Jala 
(93.0% ) the population is dominantly 
Christian. 


(Christians 1s small. 
lehem (82.1%), 


Rumallah 
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FIGURE 8.—-Almost one-half of the urban popu 
lation of Palestine is Moslem, one-third Jews, and 
almost one-fifth Christian. The population of 
the small town of Beit Jala is chiefly Christian 
and of Jenin Moslem, while Shefaram has a nearly 
equal number of each. ‘These three towns have 
a total of four Jewish inhabitants. 
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FiGuRE 9.--The population of Palestine is 
dominantly rural and nomadt More than 
three-fourths of the Christians and Jews live in 
cities but of the Moslems, the most numerous 
group, almost three-fourths are rural dwellers. 
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Figure 10.-The population of Palestine in 
1934 numbered 1,234,000. The most rapid in- 
crease in recent years is among the Jews, but the 
Moslems, although increasing slowly, remain the 
dominant group by religious confession 
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While Shefaram has but one Jewish 
citizen, its population is rather evenly 
divided between Christians (47.2% ) 
and Moslems (35.0% ). The remaining 
17.8% is composed chiefly of Druses. 
The world at large knows little of the 
Druse faith which appears to be a chaotic 
mixture of Islam, Christianity, and 
even older elements. In fact the major- 
ity of the Druses themselves are little in- 
formed concerning their faith, the ad- 
herents of this religion being divided into 
initiated (intelligent) and uninitiated 
(ignorant ). 

Of the total urban population of 
Palestine (386,787) 48.5% of the in- 
habitants are Moslem, 33.2% Jewish, 
17.9% Christian and 0.4% Druses and 
others. 

An incomplete census and an official 
estimate of the population for 1934 
shows that while in actual numbers the 


Moslems and Christians made material 
increase during the three-year period 
1931-1934, the increase in the number 
of Jewish citizens was great enough to 
result in a percentage decrease of 4.4 for 
the Moslems and of 0.2 for the Chris- 
tians while the Jews increased 5.5. 

The total population of Palestine is 
dominantly rural and nomadic (68.8% ), 
the twenty-three cities of this study in- 
clude but 37.2% of the total population. 
Three-fourths of the Christians and 
Jews are city dwellers, and three-fourths 
of the Moslems dwell in rural districts 
or are nomads. 


TABLE II 

Census numbers, Official estimate, 

1931 September, 1934 
Jews 174,600 266,600 
Christians . 89,900 100,500 
Moslems 693,200 745,400 
Druses, etc. ‘ 10,100 10,800 
Military forces ? 500 2,500 


Nomads “P 66,500 66,500 


GEOGRAPHICAL ASPECTS OF FARMING IN THE VALE 
OF YORK 


IT. B. Hodgson 


HE Vale of York is a low-lying 

plain, about 1,000 miles in area, 

and lies in Northern England. 
It is well defined on the east by the North 
York Moors, Howardian Hills, and 
York Wolds. Westward it merges grad- 
ually into the foothills of the Pennines 
and the best limit is the Western edge of 
the outcrop of Magnesian Limestone. 
Northwards the Vale merges into the 
lowland of the Tees (the delimiting line 
is the Northallerton Rise) and South- 
ward into the lowland of the Trent (the 
River Aire may be taken as an approxi- 
mate limit). 


NORTHERN ENGLAND 
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FIGURE 1. 
northern end of the great plain of Southeast 


England. Its surface is essentially low lying, 


though the general conditions are slightly un- 
dulating country rather than a perfectly flat 


plain. The contrast with the hill country of the 


Pennines to the west and with the North York 
Moors and York Wolds to the east also is brought 


out, thus pointing to the corridor nature of the 


Vale. The Great North Road and the main 
L. N. E. R. East Coast route to Scotland both 
pass through the Vale. 


Che Vale of York is located at the 


The lowland is drained by the Ouse 
and its tributaries. With the exception 
of the Derwent, the tributaries rise in 
the Pennine Hills and flow in a general 
south-east direction, joining in the Vale 
to form the Ouse, which flows first 
southward and then finds its way east- 
ward to the North Sea via the Humber. 
The Ouse was formerly tidal as far as 
York and is still navigable to that point 
for small craft though canalization in 
The Derwent 
rises in the North York Moors and al- 
ready has passed through the Vale of 


part has been necessary. 


Pickering, formerly a glacial lake, before 
it enters the Vale through the gorge at 
Kirkham. The Derwent is lable to 
serious flooding from time to time at 
such points as Bubwith and Stamford 
Bridge. The extensive catchment area, 
the very low gradient in the lower 
reaches, and the peculiar course of the 
river help to explain the tendency to 
Hood. 

Throughout the Vale of York bed 
rock ge« logy is obscured by drift except 
in a few places such as Holme upon 
Spalding Moor, where the underlying 
rocks rise up like islands in a sea of later 
drift deposits. Drift deposits are both 
glacial and lacustrine. Two crescentic 
moraines running east and west across 
the Vale via York and Stillingfleet re- 
spectively, mark successive stages of the 
northward retreat of the ice sheet. 
North of the moraines the drift may be 
termed glacial and consists of clay in the 
north, extending southward on either 
side of the Vale and enclosing an area of 
South of the 
moraines the drift was sorted and strati- 


sands in the center. 


hed by currents flowing from the melt- 
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VALE OF YORK SOILS 


SANDY LOAMS 


SANDY LOAMS ON MAGNESIAN 
LIMESTONE 


ALLUVIUM AND WARP 





FIGURE 2.—Bed rock geology is obscured by 
drift throughout the area. Note extent of clays 
in the north, relation of alluvium to the river 
courses, considerable areas of sandy soils in the 
south, the infertile lacustrine warp along the mid- 
dle Derwent, the crescentic moraine crossing 
the Vale of York, and the relation of artificial 
warp to the estuary of the Humber. (Based on 
the drift sheets of the British Geological Survey. 


ing front of the ice into a great lake, the 
present outlet of the drainage via the 
Humber being blocked by the North Sea 
ice sheet. Clay was laid down first and 
was covered by wide areas of sands and 
gravels. The surface of the clay 1s un- 
dulating or “rolling” and the depth of 
the sands therefore varies considerably. 
Asa result of these factors the follow- 
ing main types of soil may be distin- 
guished in the Vale: 

1. Light warm soils composed of 
sands and gravels, varying consid- 
erably in texture, color, origin, and 
depth. They grade from a light 

blowing sand to a good bodied 
loam. Color varies from the rich 
red soils on the Magnesian Lime- 
stone through brown and gray in 
the center of the Vale. The lighter 
soils, e.g., those near Thornton, 
need marling. 


2. Heavy boulder clays, easily water- 
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logged, cold, and more suitable for 
grass than arable farming, though 
their stronger character enables 
them to give good crops of wheat 
and roots, especially in the North 
allerton area. 

Alluvium, found mainly near the 
rivers and often too water-logged 


o) 


to be of much value for crops. 

4. Artificial warp. Along the north 
bank of the Humber is an interest- 
ing region of fertile warp soils. 
Cuts were made from the river and 
the silt-laden water was allowed to 
flow over the land. The sluice 
gates at the entrance to the cuts 
were then closed, the aim being to 
obtain the spill of fertile mud 
probably the product of coastal 
erosion—over the land. After 
the process has been repeated sev- 
eral times good arable land results, 
on which potatoes, wheat, and flax 
are grown successfully. 

5. In the center of the Vale—to the 
north of York and along the Der- 
went—are certain areas of natural 
warp. This is really a lacustrine 
deposit of glacial origin and infer- 
tile, usually being left in grass. 
Climatically the region shares the 

characteristics of Eastern England in 

general. The prevailing winds are 
westerly and thus the Vale, lying east of 
the Pennines, is a rain shadow area. 

York has 24 inches per annum as com- 

pared with 30 inches on the Pennine 

foothills and 28 inches at the foot of the 

North York Moors. Rain falls all the 

year round—there are about 187 rainy 

days per annum. There is a double 
maximum of rainfall in July, August, 
and October, divided by the drier month 
of September. There is a good propor- 
tion of thunderstorm rain in July and 

August. Temperature conditions are 

equable—a range of 22° F., the mean 

monthly temperature never falling be- 


TI 
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low freezing point and reaching a maxt- 
mum of 58° F. in July. 

It is natural that an area with soils as 
varied as those of the Vale of York 
should have a great variety of agricul- 
tural practice and it is difficult to divide 
the area into agricultural regions with- 
out having either a confusing multiplic- 
ity of regions or, alternatively, making 
generalizations which are unfounded. 
An effort will be made to indicate the 
differences of farming throughout the 
area but it must be stressed that no 
scheme of regions of well defined char 
acter is intended, the aim being merely 
to suggest the main differences in crops 
and farming in various parts of the 
region. 

In the west of the Vale is a belt of 
red soils partly derived from underlying 
Magnesian Limestone. The belt runs 
from north to south and has an average 
width of about five miles. Towns on 
or near this belt include Ripon, Knares 
borough, 
\berford. It is a region of undulating 
country, famed for its fine parklands 


Wetherby, Tadcaster, and 


and noble estates. There is considerable 


arable land ; as much as 60 to 70 per cent 
on some farms. Cereals are important, 
especially oats, barley, and wheat. Tur- 
nips and potatoes are grown. Cattle 
rearing shows emphasis on fattening 
rather than dairying as distance from in- 
dustrial areas increases. 

Kast of the Magnesian Limestone 
belt, over most of the central part of the 
Vale in the inter-riverine areas 1s more 
level country with fewer trees. Soils of 
the region are gray or brown, derived 
partly from drift and partly from under- 
lying Tertiary rocks. It is a region cf 
considerable fertility with high propor- 
tion of arable land; as much if not more 
than on the Magnesian Limestone. Oats 
and potatoes are the chief crops on the 
sand loams, though turnips, wheat, and 
sugar beets are also important. The re- 
gion is not important for cattle and even 
less for sheep, especially the areas of 
this type south of the York moraine. 
Peas picked green are a specialty crop 
in the arable area between the Aire and 
the Wharfe, west of Selby. The crop 
requires considerable cheap labor, ob- 
tained from mining villages to the west. 





FiGuURE 3,--Branham Park, a typical view of the ‘‘parkland scenery”’ characteristic of the Mag- 
nesian Limestone belt 
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VALE OF YORK 


NORTH YORK 
MOORS 


VALE OF 
PICKERING 


FIGURE 4.—The only large town is York. 
There are a number of smaller market towns such 
as Northallerton, Ripon, Wetherby, and Tad- 
caster. The area is essentially rural in char- 
acter. The village is characteristic of the Eng- 
lish landscape and is found throughout the area. 


Low-lying alluvial areas near the 
rivers and extensive areas of natural 
warp to the north of York and along the 
lower Derwent are characteristically 
meadow and pasture lands, either being 
Cattle 
and sheep are reared or fattened for the 
York market. ‘There is little arable 
land in these areas. 


too wet for crops or infertile. 


Between the north bank of the Hlum- 
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ber and the railway from Selby to Hull 
spreads a very fertile region on the 
Howdenshire warp. About 60 per cent 
of the area is arable and the chief crops 
are potatoes, wheat, beans, clover, roots, 
and oats. The area under pasture is 
insufficient for summer feeding of the 
necessary farm stock. Pigs are reared 
and fed on small and diseased potatoes. 

In the east of the Vale, extending 
from South Cave via Market, Weighton, 
and Pocklington, to Thirsk is a belt of 
light, sandy, and easily worked loams 
The area has a considerable proportion 
of arable land. Mixed farming is the 
chief interest, producing cereals (wheat 
and barley), roots for sheep, and sugar 
beets, potatoes, and carrots as money 
crops. About one-quarter of the acre 
age is in grass—mainly for sheep 
Carrots are almost confined to that part 
of the belt south of the Derwent which 
forms one of the three most important 
areas for carrots in Britain, the light 
sandy soils being very suitable. 

The clays in the north of the Vale 
around Northallerton and extending 
southward along the Pennine foothills 
to Masham and Repon and along the 
eastern foothills of the North York 
Moors almost to Stamford Bridge are a 
region of mixed farming. In the north 
and west there is about 60 per cent under 





FIGURE 5. 
and looking northeastward to the North York moors. 


Typical scene on sandy loams in the center of the Vale, photographed near Dishforth, 
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Note the outstanding importance of York, largest stock market in the north of 
England; a Vale market at which cattle are prominent. 


rhe hill country markets mainly sheep, and 


such centers as Ripon, Wetherby, Tadcaster, etc., near the edge of the Vale may be regarded as transi 


tional markets 
and the mixed farming country of the Vale. 

grass and the chief crops on the remain- 
ing 40 per cent are oats, barley, roots, 
and wheat. ‘This is the northernmost 
area Of important wheat cultivation in 
Kngland and the summer temperatures 
(58° I.) are interesting in this connec- 
Along the foothills of the North 
York Moors there is a greater propor- 


tion. 


tion of arable land than in the other clay 
areas and potatoes are grown in addition 
to the crops ited above. 

The Vale of York has often been re- 
garded, with some justification, as the 
northern limit of that arable belt of 
Southeast England in which wheat is a 
significant crop but, although there is a 
good proportion of arable land, it is im- 
portant to remember that mixed farming 
is characteristic of the area. The last 
hundred years have seen a decline in 
amount of arable land and the decreasing 
importance of wheat (now 
scarcely profitable), oats (formerly an 
important foodstuff in the industrial 
West Riding when the standard of living 


grains 


was lower ), and barley (used mainly for 


intermediate bet ween the grass country of the hills where sheep are the chief interest 


beer). Cultivated grasses, by contrast, 
have increased in acreage, while the 


turnip (introduced 1775) and the potato 
(introduced about 1760) have steadily 
increased in importance. Flax and to- 
hacco are now rare though new crops 
have come to take their places, e.g., sugar 
beets, carrots, and peas picked green. 
The rearing of cattle, formerly impor 
tant on the commons and carrs of the 
then ill-drained lowland, has declined in 
favor of fattening of stock cattle from 





FIGuRE 8. 
of the two factories in the area. 


Sugar beets arriving at Selby, one 
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the Pennines or Ireland. Farmers are 
finding it more and more necessary to 
specialize on some particular crop or ani 
mal product. ‘Thus in the west, near 
the West Riding industrial area, some 
farmers are turning to the production of 
Tubercular-Free Grade A milk while 
others on the river lowlands near York 
look rather to fat cattle. Farmers on 
lighter soils look to carrots, potatoes, 
sugar beets, or peas picked green as a 
money crop. 

As mixed farming is characteristic of 
the Vale, cattle, sheep, and pigs are well 
distributed throughout the area. Dairy 
cattle show two minor concentrations 
around York and Ripon. There are 
fewer sheep in the south of the Vale than 
in the north and the regions of warp soils 
and sands on Bunter between Aire and 
Wharfe are regions with less sheep. 
York and Northallerton are the chief 


FIGURE 9 
England, is just without the city wall (seen in the photograph). 
rings. 


York market at the time of the Michaelmas Fair. 


markets for cattle, sheep, and pigs. 
Store cattle from the higher parts of 
Yorkshire and neighboring counties and 
even from Ireland are distributed from 
these centers. Fat stock from _ local 
areas are sold at these markets but 
smaller markets on the edge of the Vale 
are also important for fat stock. There 
is a bacon factory at Sherburn-in-Elmet 
to provide a demand for bacon pigs. 

Cereals are grown throughout the 
Vale but wheat is most important in the 
south—between Wharfe and Aire, on 
the artificial warp and also on the sandy 
loams at the foot of the Wolds. Though 
there is a small trade in corn at local 
markets, most corn for sale moves to 
Malton, Leeds, Darlington, or Hull mar- 
kets. The factors’ market at Leeds is a 
very important center. 

Potatoes are most important in the 
south and center of the Vale—between 





The market, largest in northern 
Note cupolas over the two auction 
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Aire and Wharfe, between Ouse and 
Derwent, on the sandy loams in the east 
and on the artificial warp. Goole and 
Selby are the chief markets for potatoes 
in the south. Irom these centers po- 
tatoes are sent to the Lancashire (60 to 
70 per cent) and West Riding (25 per 
cent) industrial Thirsk and 
Northallerton are the chief centers in the 
north, the produce moving out to the 
industrial region of the northeast coast 
(45 per cent), to the West Riding (31 
per cent), and to Lancashire (15 per 
cent ). 


areas. 


There is also a good deal of 
trade in corn and potatoes which does 
not pass through the markets. 

Sugar beets are sold and move direct 
to the Poppleton 


factories at (near 
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Figure 10.—-The Vale of York has a favored 
position, astride the main route between Lon- 
don and Scotland and in close contact with sev- 
eral important industrial areas of demand for 
agricultural products of the Vale, a region of 
supply. Thus it is possible for the farmer to 
specialize in such crops as potatoes, carrots, and 
peas picked green, which find ready sale in the 
areas. Note also that labor for harvesting peas 
is derived from colliery towns on the eastern 
fringe of the West Riding industrial area, though 
labor for harvesting in general is often imported 
from Ireland. 
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FiGURE 11.—The heavy concentration of wheat 
and potatoes in the southern part of the Vale 
and of cattle and sheep farther north is directly 
related to the character of the terrain on the one 
hand, and proximity and accessibility of markets 
on the other. 


York) and Selby while peas picked green 
and washed carrots move out to West 
Riding and London. 

The Vale of York is fortunate in its 
proximity to industrial areas which serve 
as markets for its produce and with 
which it is connected by good communi- 
cations. Thus, while farmers have had 
a difficult time due to low wheat prices 
and in making stock rearing and fatten- 
ing pay, they have been able to turn to 
the production of other crops which find 
a ready market in the industrial areas. 
The future is likely to see an increased 
interest in poultry, pigs, and fruit. 
Thus, due to its favorable position, 
varied soils and products, the Vale of 
York has not been as badly hit as some 
other areas in a period of agricultural 
depression and keen competition. 








EROSION CONDITIONS IN GRAINGER COUNTY, 
TENNESSEE 


Robert M. Glendinning 


HAT erosion constitutes one of 

the major problems associated 

with land and land use in eastern 
Tennessee has long been recognized by 
local, state, and national agencies. One 
of the obstacles to the study of this prob- 
lem has been lack, or incomplete nature, 
of mapped information on a scale suf- 
ficiently detailed to provide an adequate 
picture of erosion conditions within rela- 
tively small land units. 

The erosion data mapped in the field 
on aerial mosaics by the Rural Land 
Classification Survey of the Land Plan- 
ning and Housing Division of the Ten- 
nessee Valley Authority make available 
for large areas, but also by small unit 
components of such large areas, a con- 
siderable amount of information con- 
cerning types and degree of seriousness 
of erosion. ‘These field data indicate 
the erosion problem in terms of its loca- 
tion, nature, and extent; thus providing 
one class of basic information which 
may be used by individuals or agencies 
whose activities are directly or indirectly 
entwined with the analysis and under- 
standing of present conditions of rural 
lands. 

The ensuing brief discussion is con- 
cerned only with erosion conditions as 
shown by the Rural Land Classification 
Survey for Grainger County, Tennessee. 
Any one of several other counties might 
have been chosen. The choice fell on 
Grainger County, as an illustration area, 
because all necessary field and map mate- 
rials were in a form to be immediately 
utilized. The accompanying map of 
erosion conditions in that county (T*ig- 
ure 1) portrays in much greater detail 
than does the map entitled “Reconnais- 


sance Erosion Survey of Tennessee” 
(U.S.D.A., Soil Conservation Service, 
1934) the types and distribution of areas 
of abnormal erosion. 

At the present time, about sixty per 
cent of Grainger County is marked by 
visibly serious erosion. Abnormal ero- 
sion of one or another of the three types 
shown on Figure 1 affects approximately 
seventy per cent of the land area in the 
Rolling Highland portion of the county, 
roughly the southern third, while fifty- 
six per cent of the Ridge and Valley por- 
tion, the northern two-thirds of the 
county, is in the same category. (See 
Figure 1 for the boundary between the 
two portionsmentioned.) Although the 
Ridge and Valley section is steeper and 
rougher, it has a greater proportion of 
its area in woodland and, conversely, 
proportionately less land cleared and de- 
voted to those uses which encourage soil 
loss. Thus, contrary to what might be 
expected, the part of the county with the 
steepest slopes presents an erosion pre b- 
lem proportionately less serious than 
do the somewhat smoother portions. 
However, when cleared land alone is 
concerned, as illustrated below, there 
occurs the “normal” relationship be- 
tween steepness of slope and degree of 
erosion. 

The correlation between serious ero- 
sion on cleared lands and the steepness 
of slope appears to be definite. For ex- 
ample, predominantly cleared areas in 
which slopes of O-5% grade are domi- 
nant present no evidence of abnormal 
erosion. Similar areas with slopes in 
excess of 5% grade are seriously erod- 
ing to varying degrees in the great ma- 
jority of instances (compare Figures 1 
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FIGURE 1. 
abnormal erosion, have been left blank. 


and 2). 
cated in 


This general situation is indi- 
Table I. On slopes up to 40% 
grade there is an increase in erosion ; be- 
yond 40% grade erosion becomes less 
serious, but only slightly so. The rea- 
son for the slight decrease in areas with 
slopes in excess of 40% grade is not 
completely clear but, based on field ex- 
amination, it seems to lie in the fact that 
excessively steep slopes are physically 
difficult to plow and hence are left longer 
in protecting cover crops. 

TABLE 1 


GRAINGER County, TENNESSEE 
Store CLasses RELATED TO EROSION 


Per Cent Marked by 


Slope Class Serious Erosion 


Class 1 O- 5% grade.. ‘ ‘ 0 
Class 2 5-10% grade : ‘ 44 
Class 3: 10-20% grade.... ‘ 55 
Class 4: 20-40% grade ‘ ‘ ; 864 
Class 5: 404% grade 7 


Areas of serious erosion, Grainger County, Tennessee. 


RIDGE AND VALLEY DIVISION 
(TO THE NORTH) AND THE 
ROLLING HIGHLAND DIVISION 
(TO THE SOUTH) 


FORESTED AREAS 


ae TOWNS, VILLAGES 





Cleared areas, unmarked by 


In the areas marked by serious ero- 
sion, about ninety-two per cent of all 
erosion is of the type classified as exces- 
sive sheet erosion and numerous finger 
gullies (see Figures 1 and 3) ; whereas, 
only some seven to eight per cent is of 
the type classified as excessive sheet ero- 
sion and numerous gullies as deep as two 
feet (Figure 1). Less than one per cent 
show gullying so severe as to consti- 
tute virtually complete land destruction. 
Table II illustrates the above noted fac- 
tors for the county as a whole and also 
(The 
table omits the one small area, less than 
one per cent of the county, that is very 
severely gullied. 


relates them to slope conditions. 


The area is shown, 
Figure 1). The table 
shows, for example, that excessive sheet 


however, on 
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erosion accompanied by numerous finger 


cullies is most characteristic of the areas 
of 10-40% grade; under 10% grade 
this type of erosion drops off sharply, 


while above 40% grade there is a slight 


decrease (compare Figures 1 and 2). 


In a like manner, areas with slopes of 


10-40% grade are seen to possess the 


bulk of the erosion type listed as exces- 


sive 


Class 
Class 


Class 3: 


Class 
Class 


Sl »pe 
? 
zs 
3: 10 
4: 20 
5: 40 


S/ et 


Fing 


sheet erosion accompanied by nu- 


SLOPES OF 0-5% GRADE 


SLOPES OF 5-1I0% GRADE 


SLOPES OF 10-20% GRADE 


SLOPES OF 20-40% GRADE 


SLOPES OF MORE THAN 40%G 
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Slope classes distinguished on basis of gradient. 


merous gullies as deep as two feet. 
That the most widespread type of ero- 
sion is excessive sheet wash and finger 
gullying, is, in a measure, encouraging. 
This type can be readily controlled 
through proper land use practices in all 
their varied aspects from contour culti- 
vation and terracing to 


“strip” cropping 
and “mat” cropping. 


In addition to a correlation between 


TABLE II 


GRAINGER County, TENNESSEE 


Store CLasses RELATED TO TyPES OF EROSION 


Feros yn 
yer Gu 
Per Cent of 
Slope Class 
0 
44 
48-4 


9 


Excessive Sheet Erosion and 
Numerous Gullies as Deep as Two Feet 


j 
Per Cent of 


Slope Class Slope Clas 
Class 1: O- 5% grade 0 
Class 2: 5-10% grade.. . ; 0 
Class 3: 10-20% grade. ......ccccceces ; 7— 
Class 4: 20-40% grade.. ; ‘ 64 
Class 5: 404+-% grade.. os an 0 
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slope conditions and type and extent of 
abnormal erosion there exists, as well, a 
strong relationship between erosion and 
general quality of agricultural land. 
Agricultural lands mapped as excellent 
or good are not characterized by serious 
However, such 
lands comprise but slightly more than 
five per cent of the area of Grainger 
County. 


erosion of any type. 


In the remaining agricultural 
lands, designated as medium, poor, or 
very poor, serious erosion is widespread 
(compare Figures 1 and4). Table II] 
shows the relationships. It will be 
noted that the poor (fourth class) agri- 
cultural lands face the most severe prob- 
lem of erosion, with some eighty-seven 
per cent marked by soil loss to an abnor- 
mal degree. 


TABLE III 


GRAINGER County, TENNESSEE 
CLAssES OF AGRICULTURAL LAND RELATED TO EROSION 


Per Cent Marked by 
Serious Erosion 
aaa 0 


Class of Agricultural Land 
Class I Excellent 

Class I1l-—Good s habae 
Class I11—-Medium..... 67+ 


ee ree 87+ 
Class V--Very Poor ... 

In résumé, the Rural Land Classifica- 
tion Survey data on erosion in Grainger 
County provide a middle ground of in- 
formation between detailed farm-by- 
farm surveys and very generalized sur- 
veys of a purely reconnaissance type. 
These field data show: 


1. The location of seriously eroding 
tracts. 

2. The extent of seriously eroding 
tracts. 


r 





FiGureE 3.—A Grainger County farm. Excessive sheet erosion and small gullies mark the removal 
of most of the top-soil. (Courtesy of E. N. Torbert.) 
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degree of grade. 
3. The major types of erosion on seri 
ously eroding tracts. 

The data indicate that : 

1. About sixty per cent of the county 
is eroding abnormally with serious 
loss of soil. 

2. Erosion is areally most serious in 
the northern two-thirds of the 
county, but proportionately most 
serious in the southern third. 
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Classes of agricultural land, showing close correspondence with classes of slope and 


[rosion is most serious on cleared 
slopes of 20 40% grade. 

More than ninety per cent of all 
erosion is of a type that can be con 
trolled by rational land use prac 
tices. 

Erosion is pronounced on the me- 
dium, poor, and very poor agricul- 
tural lands, and chiefly so on the 
poor agricultural areas. 


FUNCTIONAL AREAS IN POLITICAL READJUSTMENT 


Charles M. Davis 


LIANGES in the mode of occu- 

pance of an area introduce new 

problems and leave relict forms. 
The type of local government and the 
areas of minor political divisions de- 
signed for one way of living may suc- 
ceed but poorly under another. It is 
suggested in the present paper that this 
maladjustment can possibly be relieved 
by changing the minor civil divisions 
and certain features of the local gov- 
ernment to: correspond more closely with 
the pattern of the functional areas of the 
land. 

In northern Michigan the minor civil 
organization intended for agriculture 
the 
scapes which followed lumbering. 
method of 


has inefficient in land- 


The 


suggested 


proved 


readjustment 
above is illustrated by developing an ex- 
ample from that area. 

When the framers of the Ordinance 
of 1785 ordered the surveyors to “‘di- 
vide the land into townships of six miles 
square” they laid out, unwittingly per- 
haps, the model for the minor civil or- 
ganization of the Northwest Territory. 
During the rapid expansion of lumber- 
ing in Michigan some form of civil or- 
ganization became necessary for this 
pioneer occupance as well as for the set- 
tlement which was expected to follow. 
These surveyor’s townships then became 
also civil townships and were grouped 
together into regular units of sixteen to 
form counties, each with a full comple- 
ment of officers and expenses, ready to 
serve the expected agricultural settle- 
ment. 

A pattern of civil organization, which 
had succeeded fairly well in the agricul- 
tural districts to the south during the 


communi- 
cation, was thus fastened upon the land. 


“horse-and-buggy” stage of 
It was possible in Michigan counties for 
any citizen to make a round trip from 
his home to the county seat by means of 
Mod- 


ern roads and transportation have so in- 


horse and buggy in a single day. 


creased the range of communication as 
to nullify this advantage. If there were 
any conscious land planning, it must 
have assumed that the 


lands eventually would become farming 


been cut-over 
lands but, whatever the circumstances, 
the county-township pattern was the 
only model available. 

The bright hopes of settlement, how- 
ever, were never realized for the sandy 
soils of northern Michigan lack both the 
uniformity and the fertility necessary 
for On the 
best of these soils agriculture succeeded 


widespread cultivation. 


only in irregular and disconnected areas ; 
on others it was tried and abandoned; 
and, on the poorest, it was never even 
tried. 

It has long been suspected that the 
county-township system does not serve 
efficiently the problems of this composite 
country. The results of recent legisla- 
tive investigation have shown definitely 
that some reorganization of the existing 
system is desirable. In view of the in- 
creased speed of communication and the 
failure of much of this land to support 
very many people, the nature of the 
change in political pattern would seem 
to be toward the consolidation of the ex- 
isting counties and townships into fewer 
and larger units, particularly in those 
areas where population is sparse. <A 
method of herein 
gested, would be as follows: 


consolidation, sug- 


to delimit 
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FIGURE 1.- 
divisions is based upon the survey lines and was 
laid out prior to the development of the area. 
Sparsity of population has made many parts of 
this system inefficient in operation. 


The present pattern of political 


the areas of functional similarity, using 
the materials of geographic surveys ; and 
to group these areas wherever it seems 
practical, into units of local government. 

The High Plains area of Michigan 
(Figure 1), composing about ten thou- 
sand square miles of the old cut-over 
lands, was examined for the purpose 
of investigating the regional design. 
From the materials of that investiga- 
tion the functional areas are here de- 
limited and are suggested as bases for 
a revised pattern of local government. 
Within the High Plains may be recog- 
nized four classes of land use: idle or 
wild lands, agricultural lands, recrea- 
tional lands, and the towns and villages. 
These classes collectively form the func- 
tional pattern of the area. 

Idle land which is likely to remain idle 
is recognized as such, in terms of land 
planning, by prolonged tax delinquency. 
In Michigan, after several years of de- 
linquency, the title of such land passes 
tothe state. The pattern of these state- 
owned lands is still in a formative stage, 
owing to the slowness of the process, 
but is presumed to mark the area of the 
permanently idle lands. In order to ad 
minister these lands the state has blocked 
out the areas which are, or seem likely 
to become, largely state-owned and has 
dedicated these to such public purposes 


as state forests, game refuges, or parks. 
In two large areas the land and the ad- 
ministration thereof have been trans- 
ferred to the federal government for na- 
tional forests. 

These public-land blockings form the 
first of the functional areas of the High 
Plains (Figure 2). The purposes for 
which these lands are intended do not 
necessitate a large resident population ; 
indeed, in some of these townships 
there are only a few more persons than 
are necessary to hold the local offices, 
within the the 
standard county-township organization. 


yet there exists area 
So acute has become the financial condi 
tion of the counties which contain large 
areas of state-owned lands that the state 
has found it necessary to pay these an an- 
This, 


under the present law, represents an as- 


nual tax of ten cents per acre. 


sessed value of about three times the 
market value of the lands. In such an 
area it would seem that the existing lo- 
cal government is expensive and unnec 
essary and might better be replaced by a 
single, centralized administration under 
state control. 

In the second type, the area of agri- 
cultural land use (ligure 2), the county- 
township system is functional. While 
it is undoubtedly expensive in compari 
son with more productive areas, still 
it serves the needs of the inhabitants, 
and nothing better has been suggested as 
yet to replace it. The change recom 
mended within the agricultural area is 
the relocation of existing county bound 
aries so that parts of one county may 
be attached to others or combined to 
form new units, thus creating popula 
tion concentrations which can afford to 
support county administrations. 

The third type of land use in the High 
Plains is the concentration of recrea 
tional occupance around the two large 
lakes (Figure 2). The amount of land 
occupied by cottages is comparatively 
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small, but the amount of taxes paid by 
the cottagers to the support of the county 
In addition, the sum- 
mer residents form the market 


is relatively large. 
which 
enables the few surrounding agricultural 
spots to persist and, in general, brings in 
the cash which makes the recreational 
district the most prosperous in the High 
Plains. The importance of recreational 
developments everywhere in the econ- 
omy of this impecunious country is read- 
ily apparent, but only in this one area 
where they are concentrated is it possi- 
ble to include them in the outline for po- 
litical readjustment. The recreational 
area as here designated is composed of 
the parts not included in the state block- 
ings, of those townships in which the 
recreational facilities pay approximately 
forty per cent or more of the total taxes. 
The problems of local government in 
this area would seem to center around 
the recreational occupance, and the tax 
money derived therefrom might better 
be expended to the benefit of this occu- 
pance than distributed much 
larger area of wild land and indigent 
agriculture. 

The and townspeople, the 
fourth type, present one of the less se- 
rious problems of political readjustment 
in the High Plains. In general, all of 
the towns are declining from peaks of 
population and activity reached imme 
diately following the lumbering days. 
A change of local government would af 
fect the towns but little except those 
which happen to be seats of county gov- 
ernment in the districts of consolidation. 

The distribution of these land-use 
types forms an almost complete func 
tional pattern for the High Plains 
which, by the inclusion of certain obvi 
ous connecting areas, can be resolved 
into districts for local government (lig 
ure 3). 


Over a 


towns 


In the area of permanently idle 
lands the functions of local government 
might be consolidated into a single ad- 


The lands 
might, in general, continue with their 


ministration. agricultural 
present local administrations with cer- 
tain boundary changes and consolida- 
tions to exclude large areas of wild lands 
from the tax-paying unit. Tor the ree- 
reational area is recommended an en- 
tirely new organization in which the 
summer residents, not ordinarily legal 
voters, might have some voice and in 
which the functions of local government 
would include many more services in- 
tended for their benefit. Since the pros- 
perity of the towns is based on the trade 
network rather than on the civil pattern, 
no adjustments would seem to be neces- 
sary to correlate with the suggested 
changes in their uplands. 

Within the general pattern presented 
here occur certain specific exceptions 
which are designated as problem areas. 
It is anticipated that these problem areas 
the 
larger functional areas and the direction 


will eventually become parts of 


of this attachment is shown on Figure 
3 by arrows. ‘The first type of problem 
area is the agricultural spots within the 
state blockings. These are ordinarily 
impoverished and declining settlements 


which would seem to be fit localities for 
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used as a base for approaching political reorgan 
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FIGURE 3 \ relatively small amount of sim 
plification makes the functional areas into a 
pattern for political reorganization, but leaves a 
few problem areas. The amount of state-owned 
land in each of these is an indicator of the trend 
toward public ownership 


I 


population removal. The second type 


is the unoccupied lacunae within the ay 
ricultural district, which are ordinarily 
areas of poorer soils. It is expected that 
eventually these will become largely 
The amount of state land 
within each of them (igure 3) attests 


state-owned. 


their progress at present in this direc 
tion. Where these lacunae are large 


(SEOGRAPHY 


enough or close enough they will become 
parts of the permanently wild areas, but 
where too small or too distant they must 
remain as responsibilities of the local 
county government. The problem areas 
lying attached to the recreational district 
exhibit neither agricultural settlement 
An examination 
of the land ownership indicates that 


nor tax delinquency. 


these are areas of scattered recreational 
occupance, or idle land held for recrea 
tional speculation. The assumption is 
that they will, in the future, become part 
of the district of recreational concentra 
tion. 

The pattern here suggested merely 
draws the major lines froma geographic 
viewpoint. Many things intervene be 
tween this rough draft and the consum 
mation of the idea: things political, in 
that the details of the new local govern 
ment and administration are not yet 
planned; things legal, in that the neces 
sary constitutional changes are still in 
the future; and lastly and most impor 
tant, things human, in that men in gen 
eral, and local governments in particu 
lar, prefer to remain as they are and 
resent being changed, even for their own 


ie id. 


CLIMATE AND CROP ISOPLETHS FOR SOUTHERN ONTARIO 


Griffith 


N EXCELLENT 
dealing with the climate and 
“Ag 


riculture, Climate and Population of the 


official atlas 


crop data of the Prairies, 
Prairie Provinces,” by Hlurd and Grind- 
ley, was published at Ottawa in 1931, 
but of the long-settled region of south- 
ern Ontario no detailed maps seem to be 
The under considera- 
100 miles long and 200 
miles broad, so that it is about the same 


available. area 


tion 1s about 
size as Britain south of the Gramp 
ans. Of the latter area we have many 
maps showing by various isopleths all 
manner of distributions. Inthe follow 
ing brief paper | hope to illustrate the 
use of isopleths as a means of deter 
mining the major controls governing 
of 


the distribution the chief crops in 


()ntario. 

The fundamental factors in regard to 
settlement are structure and climate. 
We have adequate data on these points, 
that 


has not yet been surveyed in de 


but a third very important factor 
of soil 
tail, except in a few small areas near 
Lake Erie. The salient features of the 
geology and structure are embodied in 
the map (Figure 1). Then follows a 
sketch map showing some of the charac 
teristic surface deposits. ‘These consist 
almost everywhere of glacial debris (or 
Till), often re-sorted by rivers, ete., as 
sands or lake-silts. 

Since my primary object was to gain 
some knowledge of the distribution of 
crops, the emphasis was naturally laid 
on the temperatures of the warmer parts 
It matters litthe what the 
winter, or even the average annual tem 


of the year. 
perature may be. A chart is given show 
ing the “Start of Spring’ (igure 3), 
and another for the average temperature 


Taylor 

in July (Figure 5). As regards rain- 
fall, the amount of winter snow (and 
rain) is of considerable importance, and 
so also is the amount of summer rain 
rainfall. In all 
matic maps | have used the data for the 
The 


rainfall normals have not been published, 


and annual these chi- 


40 chief stations in the region. 


but were obtained indirectly by calculat- 
ing from the official data for the period 
May 1935 to April 1936. These charted 
figures are normals, i.e. they are not de 
rived from one year’s record only. 

The crop maps are based on data for 
1936, from the Annual Report of the 
Statistics Branch of the Ontario Depart- 
of 
phers are usually more interested in land- 


ment Agriculture. Since geogra- 
utilization than in the amount of crops 
produced, the charts express ‘Acres per 
county.”” The 47 counties vary in size, 
but two-thirds of them are below 1,000 
square miles. Thus a few of them are 
not small enough to be homogeneous, as 
for instance those near the l*rontenac 
Axis (Figures 1 and 2); which consist 
partly of the sterile Shield and partly of 
the more fertile Ordovician beds. 

not 
so marked in the figures for 
Acres Sown as for Bushels Harvested. 
| have used the former figures, since the 


The results of a bad season are 


usually 


summer of 1936 was dry. Grain crops 
were poor for areas near Lake Ontario 
and Lake Irie, but the distribution pat- 
tern of the crops was not much affected. 
The average harvest of the grain crops 
for the ten years 1925-1934 was 156 
million bushels, but in 1936 it reached 
only 127 million bushels. 

‘The following table shows the order 
of importance of crops in 1936, based on 
a total area of 9,363,000 acres. 
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rABLE I 
RELA E IMPORTANCE OF CR 

, Per Cent 
Hay and « er 5 Maize 
Pe kaw eeeas és Orchards 2 
Mixed grain ...... 10 PORNGOES 6. ck sevice 1.5 
a 8 Purnips 0.6 
WERE eek eeneda 6.5 lot pb ere apes 0.5 
NOW vo cin wxece en 5.5 Vineyards .. ax 0.2 


PHYSICAL CONTROLS 


In a paper published in the Canadian 
Journal of Economics in November, 
1936, I discussed in some detail the 
Build of this portion of Ontario. The 
salient features are repeated in the first 
map (Figure 1). The three obvious di- 
visions are the S/ie/d, with its interest- 
ing extension the Frontenac Axis; the 
Ordovician beds of shale and limestone 
both east of the Niagara Cuesta and 
south of Ottawa; and the Silurian and 
Devonian beds to the west of the Cuesta. 
Figure 1 also shows the main contours of 
‘There are two areas over 
1,000 feet ; Algonquin Park in the north, 
and what may be called the “Interlobate 
Area,” west of the Cuesta. ‘This latter 
upland in the last Ice Age formed an 
island (sometimes called “Ontario Is- 
land”) between the two ice-lobes. Most 


the region. 


of the remaining area is between 500 and 
1,000 feet above sea level, but there are 
two noteworthy gaps, one around the 
Kawartha Lakes (KAw. in Figure 1), 
the other around London and separating 
Lakes Huron and Erie. 

In Figure 2 are shown some of the 
chief surface deposits, which consist al- 
most everywhere of Till. In general 
the underlying rock is rarely visible ex- 
cept on the Shield, along the Cuesta 
edge, and near Napanee (Nap.). The 
Tillis thickest in the “Heavy Moraines,” 
which radiate in three directions froma 
point near Orangeville. On the mar 
gins of the Great Lakes are extensive 
The Till is rather 
thin in the Interlobate Upland, but west 
of Lake Simcoe is heaped into numerous 
Drumlins, of which there are said to be 


areas of lake-silts. 
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These latter 
vive rise to fair farming country.’ 

It has often been pointed out that the 
composition of the Till depends very 


3,000 near Peterborough. 


largely on that of the underlying rock. 
On the Shield and just south of its mar 
gin the ice has dumped large deposits of 
granite débris. There are granite blocks 
throughout the Till of southern On- 
tario; but some observers state that as 
much as 90 per cent of the Till is derived 
from the underlying formations. Thus 
the Till south of the Kawartha Lakes is 
dominantly caleareous (Figure 1), while 
that south of Lake Simcoe is derived 
largely from Shale.’ 

The first climatic map (Figure 3) 
shows the “Start of Spring.” In most 
plants vigorous growth begins when a 
temperature of 42 degrees lahrenheit 
is reached. The isopleths in the map 
show the day when this average tempera 
ture is experienced. In southern On 
tario, near Windsor, this occurs about 
April 6. In Algonquin Park in the 
north the same temperature 1s reached 
on April 26. Thus the spring moves 
north at the rate of about 15 miles per 
day. At any given place the tempera 
ture rises about four-tenths of a degree 
each day. Since the average April tem 
perature at London, Brantford, and Au 
rora is 42 degrees, we may assume that 
this is also the average for the 15th of 
April, the middle of the month. It is 
easy to find when 42 degrees is experi 
enced at other places, by interpolating 
in the month’s march of temperature at 
that locality. 

The second climatic map (Figure 5) 
shows the July Isotherms (not reduced 
to sealevel). There is nothing unusual 
in their position, but the stations are 
hardly numerous enough to ensure exact 


plotting. The two areas over 1,000 feet 


'“Physiography of South Central Ontario,” 
Putnam and Chapman, Scientifi 
May, 1936 


4 lori ulture 
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are naturally somewhat colder than the 
adjacent lowlands. ‘The counties of Its 
sex and Kent are considerably warmer 
than the rest of Ontario. This map 
gives a fair idea of the conditions dur 
ing the summer growing-season, since 
the average for the three hottest months 
is about two degrees cooler, as the fol 


lowing table shows 


rABLE II 


\s regards rainfall it is difficult to be 
exact, because the variation in time and 
place is so small. ‘The rainfall is almost 
uniform through the year, and over the 
whole 40 stations shows a range of 
| have tabulated the 
rainfall for the six colder months, and 


barely ten inches. 


the results are charted as Winter Rain. 
This map (igure 7) shows a well-de 
fined area of heavier rain along the Hu 
ron Coast, with a “wet loop” along the 
“Kawartha Depression” and across the 
“London Gap.” ‘The driest district 1s 
in the shadow of the Cuesta. There is 
also a specially dry district near Renfrew 
in the northeast. Since, however, the 
rainfall is so nearly uniform we cannot 
expect it to be a very significant factor 
in determining crop distribution 

The wettest regions are near Parry 
Sound in the northwest and near London 
in the southwest. ‘This distribution 1s 
peculiar, since in castern Canada as a 
whole the winter rains are commoner in 
the east, and summer rains in the west 
(1.c. the interior ). Probably the expla 
nation les in the presence of Lake Tlu 
ron, which extends across the general 
westerly drift} of the air im winter. 
Hlence the moist air off the lake vives a 
slightly higher rainfall on the iee shores 
of the lake farther to the east the 


slight warming of the air as it descends 


the Cuesta reduces the chances of rain 
and gives something of a “Rain- 
shadow.” 

In Summer (igure 8) the rain is in 
part due to convection, and is more 
patchy than in winter. [Lowever, some- 
what the same distribution is to be noted, 
save that the south is a little wetter and 
the region just south of Georgian Bay 
| tabulated the areas 
where the winter rain exceeds the sum- 


somewhat drier. 
mer rain. tlardly anywhere was the 
difference more than 5 per cent. The 
regions which have a slight winter max1- 
mum are just those having an annual 
average over 35 inches (Figure6). As 
regards <lnnual Rain the isohyets are 
distributed much as in the winter-rain 
map. ‘Lhe rain-shadow 1s perhaps more 
definite in the annual map. Many 
places with similar situations and only 
a few miles apart differ by four inches 
(cf. Fergus and Elora). Hence it is 
only possible to draw approximate iso- 
hyets. Here also the local effect of Lake 
[furon seems to be pronounced, for else- 
where the annual rainfall usually in- 
creases as we approach the Atlantic. 


Crop [SOPLETHS IN SOUTHERN 
CONTARIO 


\ll the crop maps deal with 1936, as 
stated previously. We have now briefly 
considered the data regarding geology, 
structure, soil temperature, and rainfall. 
lf similar isopleths from crop data be 
charted it is usually possible to deduce 
which physical control is dominant in the 
area concerned. The outstanding fea 
ture in the crop maps is the negative 
loop (1.c. with few crops ) extending to 
the southeast down the Frontenac Axis. 
This loop is apparent in all the maps, 
though less apparent in the Hay map 
than in the others. Since temperature 
and rain show no similar loop, we de 
duce that the presence or absence of the 
granites and sterile soils of the Shield is 
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FiGurEs 1-8.—-Essential elements in the environment of southern Ontario graphically presented for 
purposes of comparison and correlation on the maps include bedrock and structure, mantles of glacial 
deposits, climatic factors, and density of population 
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FiGuREsS 9-16.—-A comparison of the maps of agricultural utilization of the land of southern Ontario 
with the maps of essential elements in the environment helps explain the significance of the character 


and distribution of farm crops and systems. 
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the chief control of Agriculture in south 
ern Ontario (Figure 2). 

In Figure 9 the number of acres of 
Cleared Land in each county is charted. 
A total of 640 acres per square mile 
would mean that every acre in the county 
was cleared. This is nearly true of 
Kent and Perth, where about 550 acres 
have been cleared in each square mile. 
There is an interesting belt of slightly 
less-completely cleared land southwest of 
Hamilton. ‘This may be due in part to 
the heavy belt of Moraines, which ex- 
tends south to Long Point, and indeed 
helps to produce the latter feature. We 
see in this map that the Frontenac Axis 
South of Ottawa 
is the better land based on the younger 
Ordovician beds. 


is much in evidence. 


In Figure 2 the coun- 
ties of Lanark, Leeds, and Frontenac are 
indicated. It is seen that most of their 
area is on the rather sterile Shield. 
Patches of Ordovician south of Pem- 
broke (Figure 9) help to raise the agri- 
cultural value of the county of Renfrew. 
The land values fall off slightly in Bruce 
and Grey, in part because the bold scarp 
of the Cuesta (Iigure 1) prevents such 
close farming as on more level land. 

In Figure 10 the distribution of the 
chief grain crop, that of Oats, is approxt- 
mately plotted. Here again geological 
control is paramount, the Shield offering 
little inducement to the grower of Oats. 
There are two main regions, one on the 
Huron Shore, and the other in the far 
east near Ottawa. Apparently the op- 
timum for Oats runs along the middle of 
the agricultural belt. A July tempera- 
ture around 68 or 69 would seem to be 
of more importance than the amount of 
the annual rainfall, though the isopleths 
of Oats agree somewhat with the sum- 
mer isohyets. 

In Figure 12 is plotted the largest crop 
in the Province, that of Hay and Clover. 
The agreement with Oats is quite close ; 
and the map showing the distribution of 


Milch Cows (Figure 11) is quite similar. 
Here again are two centers near London 
and Ottawa. None of the crops so far 
noted is very densely represented near 
Toronto. Probably the character of the 
soil, of which no data are available, 1s 
the chief factor in the distribution of 
Hay and Oats. 

The Wheat map (Figure 13) shows a 
very different distribution. Only in the 
extreme southwest is wheat important. 
Indeed in Kent it seems to be more im- 
portant than oats, while in Essex it is 
equal in importance. We may be rea- 
sonably sure that the considerably higher 
temperature (Figures 3 and 5) in Essex 
and Kent is a large factor in determining 
the optimum of wheat. About 85 per 
cent of the whole area is Fall Wheat; 
while 15 per cent, almost wholly in the 
far east, is Spring Wheat. It is of in- 
terest that the range of temperature 
(January—July) is about 56 degrees at 
Ottawa, and only 44 degrees at Leaming- 
ton inthe southwest. Hence the Spring 
Wheat as usual grows in the more con- 
tinental (i.e. extreme) climate. 

Barley (figure 14) shows the usual 
separation into two areas by the Fronte- 
nac Axis, but here the optimum is con- 
centrated round the capital. As in Aus- 
tralia, this is probably rather due to the 
capital being the site of a brewing indus- 
try than to any special physical advan 
tages for Barley-growing near Toronto. 
So also Potatoes (igure 16) are grown 
mainly near the large centers of popula 
tion. ‘This is partly due to the fact that 
potatoes bruise very readily and so can- 
not be carried far. 

Maize is clearly concentrated on the 
warm southern fringe of the Province, 
and it has a slightly higher optimum 
temperature than oats. This is true of 
the two-thirds of the maize which is 
used in the silo. ‘“Husking corn’ is 
found only in Essex and Kent in the 
same area as wheat, and for similar rea- 
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FIGURE 17. 





The seven “natural” regions and subregions in southern Ontario as indicated by re- 


lation between agricultural production and attributes of the terrain. 


sons. Nomaize of importance is grown 
north of the July isotherm of 68 degrees. 

There remain for consideration four 
special crops, orchards, vines, tobacco, 
and alfalfa. Inthe two former the shel- 
tered Ontario shore below (but to the 
north of ) the Niagara Cuesta is specially 
favored. Very few vineyards are found 
far from this chosen spot in Lincoln 
County (Figure 13). Alfalfa (Figure 
12) has somewhat the same distribu- 
tion. Orchards extend along the lakes 
from Aylmer in the west to Kingston 
in the east. Tobacco is grown only in 
the hottest part of the Province which 
is clearly the north coast of Lake Erie 
(Figures 5 and 14). 


POPULATION AND NATURAL 
REGIONS 


Resulting in large part from the dis- 
tributions so far considered, a map giv- 


ing the Density of Population is charted 
in Figure 4. There are four counties 
where the density of folk exceeds more 
than 200 per square mile. These are 
largely industrial; while another dis- 
tant center of close population surrounds 
the capital of the Dominion in the 
northeast (Figure 17). The relation of 
the County Densities to the Urban Popu- 
lations is given in the following table. 
TABLE III 


Ursan Population 


City 
County Density Chief Town Population 

York .. Ty oe Sen BORO ccecave 631.207 
Wentworth........ 414 Hamilton...... 155,547 
Essex.... ead 226 Windsor....... 63,148 
Welland .... ; 213 Niagara Falls .. 19,046 
Carleton . -seee 179 Ottawa. 126,872 
Waterloo oscce Bow eee. <...% 30,793 
Lincoln ctsssconn 3GR -Be Ga. 24,753 
trant.. ri 127. Brantford ..... 30,107 


It is clear that Hamilton is the center 
of a vigorous urban population, with its 
satellites of Kitchener, Brantford and 


St. Catherines (Figure 17). Toronto's 


TABLE IV 


NATURAL REGIONS IN SOUTHERN ONTARIO 


Region Build Soil Temp. (July) Rain Crops Pop. Density 

] South Huron Devonian Till 67-69 35-40 Hay, Oats, Dairy 50 
Limestone 

la Essex District do. Silt 70-70 30 Wheat, Husk, Corn, 200 (partly industrial) 

Tobacco 

2 Toronto-Trent Ordovician Tilland Silt 69-69 Under 30 fRarley, Potatoes, 500 (partly industrial) 
Shale Oats, Hay 

2a .. Niagara Pen Silurian Silt 70 30 Vines, Orchards 100 
Limestone 

3......Ottawa District Ordovician Till 69-70 30-35 Almost all crops 50 

4......Frontenac Shield Stony 69 33 Hay (Oats) 25 

er Shield Shield Stony 64-68 33 Sparse Under 25 
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chief neighbor (excluding Hamilton) is 
Oshawa, 30 miles tothe east. The coun- 
ties of Essex and Welland contain resi- 
dential suburbs of the 
dustrial cities of Detroit 
Falls. 

On the basis of the above data, South- 
ern Ontario may be classified into half a 
dozen ‘Natural Regions” 


American in- 
and Niagara 


(Figure 17). 
In each of these the environment and 
crops are more or less homogeneous. 
The regions in the table are 
somewhat in order of 
terest. 


arranged 
agricultural in- 
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FIGURE 18. 
the ordinates-of crops and areas. 
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foregoing brief 


In the account only 
the relation between crops and climate is 


stressed. Other obvious controls such 
as those based on soils, transport facili- 
ties and proximity of markets 
await further study. It is hoped that 
this brief and necessarily incomplete pa- 
per will help toward the production of 
a detailed atlas of the resources of On- 
tario. The writer wishes to thank Dr. 
Patterson for supplying some data of 
annual rainfall, and Messr 
Thomas 


large 


s. McKinney, 
and Skinner for information 


regarding the Tobacco crop. 
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The Quo-graph, a nomograph, a device for determining densities by the intersections of 
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THE “Quo-GRAPH,” A DEVICE FOR 
DrDUCING DENSITIES 


‘or calculating such expressions as 
densities, and for similar problems in- 
volying quotients and proportions, the 
simple Nomograph worked out by the 
writer and charted in Figure 18 is 
worthy of study. (A Nomograph ena- 
bles us to solve all calculations of a given 
lor in- 
stance, all the crop Densities of York 


type by means of one diagram. 


County can be obtained by running along 
the horizontal Ordinate 882 and _ read- 
ing off the desired densities under the 
‘Totals—Dyividends. ) 
Such a technique has been used for some 


respective Cre p 


time in physics, but is not so well known 
as it deserves among geographers and 
economists. It gives results of about 
the order of accuracy of a simple Slide 
Rule, when the graph is enlarged to 
Quarto size (8 inches x 8 inches). In 
large classes a Slide Rule cannot be 
distributed to each student, but a 
Quograph can readily be supplied in 
quantity. 

The graph is almost self-explanatory. 
If we desire the density of folk in York 
County, the procedure is as follows. 
The population (Dividend) is 856,955 


and the Area (Divisor) is 882. These 
two Ordinates (856 and 8&2) inter- 
sect at O on the diagonal (Quotient) 
line almost on the 97. We can estimate 
the figure to three figures at 972 ; though 
two figures is all that can be readily ob- 
tained. [A ruler, or a piece of cello- 
phane with a right-angle ruled thereon, 
may be used to assist the eye.| As in 
slide rules the decimal point must be es- 
timated. In this case the answer is 
clearly about 970 (the more accurate 
figure is 971). For crop Densities the 
procedure is the same. 

We can also use the Quo-graph for 
sums involving Proportion, since all 
rectangular coordinates meeting on a 
given Diagonal are in the same propor- 
tion. The Quo-graph cannot of course 
give products more accurately than the 
first two figures. But to multiply 855 
by 43, we use 855 on the Divisor Scale 
and run along it horizontally to 43 on 
the Quotient (diagonal) line. From 
this intersection we follow the vertical 
ordinate, which is graduated 370. This 
is about as near as a small Slide Rule 
will give the product (which is 36,765 ) ; 
and such approximate proportionate fig- 
ures are sometimes of use in charting 
data. 








SAND AND DUST STORMS IN VICINITY OF LUBBOCK, 
TEXAS 


Raymond Sidwell 


AND and dust com- 
mon in vicinity of Lubbock dur- 
ing the months of 

March, and April. 
made on the storms in the spring of 1935 
and 1936. 


Was: 


storms are 
february, 
Observations were 


The purpose of the study 
(1) to determine the texture and 
mineral content of the material carried 
by the wind at various heights and at 
different (2) to record the 
general weather conditions during the 


velocities ; 


(3) to determine 
the effects of the sandstorms on general 
health conditions; and (4) to note the 
effects of the storms on growing vege- 
tation. 


sand and dust storms; 


Lubbock is located near the eastern 
edge of the High Plains of West Texas 
at an altitude of about 3200 feet. The 
High Plains include an area of approxt- 
mately 40,000 square miles extending 





FiGureE 1. 
‘Texas, south of t] 


[he Lubbock area lies in western 
he Panhandle, and near the New 
Mexico boundar‘ 


from the Rocky Mountains on the west 
to the erosional escarpment on the east 
which corresponds to the 101 meridian. 
The 


surface rises to the west about two feet 


The relief of the plains is uniform. 


per mile but to the eye it appears uni 
formly level. The landscape is broken 
by an occasional circular depression, a 
few deep narrow valleys and sand dunes 
near the Texas-New Mexico state line. 
The soils are lime-accumulating and con 
sist of clay and sand which possess some 
of the characteristics of loess in respect 
to color, texture, and slumping. 


CLIMATE OF THE REGION 


The climate of Lubbock is semi-arid 
with the annual rainfall varying from 9 
to 25 inches. (Agricultural Experiment 
farm.) Over a period of eight vears 
from 1928 to 1935 inclusive the mean 
annual rainfall was 16.83 inches. The 
maximum precipitation occurs during 
the months of May, June, July, and 
August. The horizontal movement of 
the atmosphere is high and the data 
shown in the velocity curve represents 
the average distance in miles the wind 
traveled per day for each month. Dur- 
ing the above eight-year period the maxi 
mum wind velocity per day was in 
March, April, and June with 185, 196, 
and 193 miles respectively. The period 
of lowest wind velocity is during the 
months of August, October, and Decem- 
ber with 112, 123, and 120 miles per 
day. There is a high diurnal variation 
in temperature due to the high altitude 
and the dryness of the atmosphere. The 
mean temperature range is from 40 de 
grees for January to 79.8 degrees for 
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FiGuRE 2.—Variation in rainfall on High 
Plains. 
July. The relative humidity is low and 


the average over a period of years 1s 
from 48 per cent for March to 69 per 
cent for November. 


GEOLOGY OF THE REGION 


The rocks are Pliocene, Cenozoic age 
and consist of sands, clays, and con- 
glomerates. ‘The sediments were depos- 
ited by streams that extended eastward 
from the Rocky Mountain uplift in New 
Mexico and The 
with formed 


Colorado. streams 
alluvial 
fans that extended eastward from the 
mountains some 300 miles. 


laden sediments 
Some of 
the material has been deposited and re- 
worked by the wind. Near the surface 
is caliche, a calcareous material that is 
compact and is used for highway con- 
struction. Volcanic ash is found in abun- 
dance in the southern portion of the 
High Plains area. 


MATERIAL CARRIED BY THE WIND 


The material carried by the wind 
varies with wind velocity and wind direc- 
tion and the amount of precipitation in 
the year preceding the sandstorm period. 
Of the 22 storms in 1935 ten came with 
a north or a northwest wind, four with 
a west wind, four with a south or south- 
west wind, and four with an east wind. 
During the sandstorm period of 1936 
nine storms were recorded, the majority 
coming from the north or northwest and 


the balance from the west. ‘The sedi 
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ments vary in texture from 2 millimeters 
in diameter to 0.05 millimeters. The 
minerals consist of quartz, gypsum, vol- 
canic ash, organic materials, and loess- 
like particles. 
mineral. 


Quartz is the abundant 
Most of the larger grains are 
subangular with polished surfaces. A 
few are pitted, frosted, or iron stained. 
The smaller minerals are angular, prac- 
tically free from pits but most of them 
are coated with iron. Gypsum is of the 
massive type, angular and in thin pieces. 
The volcanic ash is light grey in color, 
appears glassy under the microscope but 
The 
loess-like particles were carried in by a 
north wind. 


present only in small quantities. 


This soil is yellow in color 
and has an average diameter of about 
0.08 millimeters. After the severe dust 
storms the pavement was covered with a 
The 
organic materials consist of leaves and 
other parts of plants. 


thin layer of the loess materials. 


The material carried by north winds 
is characterized by the fine texture and 
loess material. 
During many of the dust storms it was 


the large amount of 


necessary to operate automobiles during 
the day with headlights turned on. The 
sediments carried by south and west 
winds are deeply pitted and a high per 
cent are iron stained. 

The materials carried by the wind at 
a height of 65 feet contain the same min- 





FIGURE 3. 
day for each month. 


Average volocity of the wind per 
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erals as the surface sediments but differ 
by the smaller size, a greater per cent of 
iron stained particles, and a higher de- 
gree of angularity. 


CONDITIONS THAT FAVOR SANDSTORMS 


Two conditions favor sand and dust 
storms. One is the amount of precipi- 
tation in the year preceding the sand- 
storm period. The storms occur more 
frequently and of greater intensity when 
the rainfall is below average during the 
year before the sandstorm period. The 
precipitation for 1934 was 9.72 inches 
which was far below average and in the 
following year the storms were numer- 
ous and severe. In 1932 the precipita- 
tion was 23.16 inches which is above nor- 
mal and in the following year the storms 
were not severe or numerous. 

A second factor is the general weather 
conditions in respect to the position of 
the highs and lows and the depth of 
the depressions. This condition deter- 
mined the direction and velocity of the 


wind. The fine sediments are carried 


Direction 


Cylinder No 

Date and 

Velocity 
of Wind Max. Min. 
1935 
3-15 N-16 0.30 0.05 
3-16 N-16 0.40 0.06 
3-20 N-22 0.50 0.07 
3-27 N-36 0.60 0.05 
3-30 N-28 0.40 0.05 
4-24 N-25 0.50 0.04 
4-14 N-50 1.00 0.10 
4-6 NW-26 0.60 0.09 
3-26 W-32 0.60 0.10 
4-10 W-28 0.60 0.10 
4-17 W-20 0.50 0.09 
4-8 S-34 0.90 0.08 
4-9 S-—40 1.00 0.10 
4-22 SW-20 0.50 0.05 
3-18 SE-20 0.50 0.10 
4-11 NE-36 0.60 0.05 
1936 

3-10 N-22 0.50 0.08 
3-19 N-40 0.70 0.10 
3-30 N-20 0.40 0.05 
4-9 N-20 0.50 0.05 
3-15 NW-40 1.00 0.05 
4-5 NW-35 1.00 0.08 
2-12 W-25 0.80 0.08 
2-24 W-26 0.80 0.08 
3-22 W-30 1.20 0.08 


Cylinder No. 1 was located « ‘ight of 65 feet, No. 
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by north winds following a deep depres- 
sion that the Dakotas, 
Nebraska, Kansas, and into north Texas. 
The dust is carried upward in the depres- 
sion by ascending currents and hence 
southward into Texas in the upper at- 
mosphere. When the 
small and centered over west Texas there 


extends over 


1s 


depression 
isa larger per cent of coarse material and 
the sand is chiefly of local origin. 

EFFECTS OF SANDSTORMS ON HEALTH 


Some of the 


trouble, especially in children, throat, 


ailments, such as ear 


sinus, and pneumonia, are common on 
the High Plains and no doubt bear some 
relation to the sand and dust storms. 
According to the records secured from 
the West Texas Sanitarium the maxi 
mum number of patients treated for each 
of the above afflictions was during the 
months of February, March, and April. 
\ sharp decline in the number of patients 
followed the storm period in May and 
June. During the years of maximum 
sandstorms the cases are more numerous 


DIAMETER IN MILLIMETERS OF MATERIAL COLLECTED 
1 Cylinder No. 2 
Ave. Max. Min. Ave 
0.10 0.30 0.05 0.10 
0.10 0.50 0.08 0.10 
0.10 0.40 0.05 0.08 
0.08 0.50 0.05 0.10 
0.08 0.40 0.08 0.10 
0.10 0.50 0.05 0.08 
0.20 1.00 0.10 0.20 
0.10 0.60 0.10 0.20 
0.20 0.60 0.10 0.20 
0.20 0.60 0.10 0.20 
0.10 0.50 0.10 0.20 
0.10 0.90 0.08 0.10 
0.20 1.00 0.10 0.20 
0.08 0.80 0.08 0.10 
0.20 0.50 0.10 0.20 
0.10 0.60 0.05 0.10 
0.09 0.50 0.08 0.09 
0.30 0.70 0.08 0.10 
0.08 0.50 0.05 0.07 
0.08 0.50 0.05 0.07 
0.09 1.00 0.05 0.08 
0.20 1.00 0.08 0.10 
0.10 0.80 0.08 0.10 
0.10 0.80 0.07 0.09 
0.10 1.20 0.08 0.10 
2 at 50 feet, No. 3 at 30 feet, No. 4 at 20feet, and No. 5 
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Figure 4.—Weather map of March 26, 1935, giving the position of the highs and lows at the 
beginning of a severe dust storm. 


and severe. The sand and dust hastwo dust absorbing the moisture and dry- 
effects. One is the direct irritation of ing the tissues thus causing them to 
the membrane in the nose, throat, ear, be more accessible for attack by mi- 
and lungs. The second is due to the — crobes. 


aT VARIOUS HEIGHTS AND DIFFERENT WIND VELOCITIES 


Cylinder No. 3 Cylinder No. 4 Cylinder No. 5 
Max Min Ave Max. Min. Ave. Max. Min. Ave. 
0.40 0.08 0.10 0.30 0.08 0.10 0.50 0.10 0.20 
0.40 0.08 0.10 0.30 0.08 9.10 0.50 0.08 0.10 
0.60 0.09 0.10 0.40 0.05 0.08 0.60 0.08 0.10 
0.70 0.05 0.10 0.60 0.05 0.10 0.70 0.05 0.10 
0.50 0.08 0.10 0.50 0.05 0.10 0.60 0.05 0.10 
0.60 0.06 0.10 0.70 0 05 0.10 0.80 0.05 0.10 
1.20 0.10 0.20 1.20 0.08 0.10 1.50 0.10 0.20 
0.70 0.10 0.20 0.70 0.08 0.10 1.00 0.10 0.20 
0.70 0.10 0.20 0.70 0.10 0.20 1.00 0.10 0.20 
0.70 0.08 0.10 0.70 0.10 0.20 1.00 0.10 0.20 
0.50 0.10 0.20 0.60 0.10 0.20 0.90 0.10 0.20 
0.90 0.08 0.10 1.00 0.05 0.09 1.00 0.10 0.20 
1.00 0.08 0.20 1.00 0.08 0.20 1.10 0.10 0.20 
0.80 0.10 0.20 0.80 0.08 0.10 0.90 0.10 0.20 
0.50 0.10 0.20 0.50 0.10 0.20 0.60 0.10 0.20 
0.50 0.10 0.20 0.50 0.05 0.08 0.80 0.10 0.20 
0.50 0.08 0.10 0.60 0.08 0.10 0.80 0.10 0.20 
0.80 0.10 0.20 1.00 0.06 0.10 1.00 0.10 0.30 
0.60 0.05 0.08 0.60 0.05 0.08 1.00 0.08 0.20 
0.60 0.05 0.08 0.60 0.05 0.08 1.00 0.08 0.20 
1.00 0.10 0.20 1.20 0.05 0.10 2.00 0.10 0.30 
1.20 0.10 0.20 1.20 0.05 0.10 2.00 0.10 0.30 
0.90 0.08 0.10 0.90 0.08 0.10 1.00 0.08 0.10 
0.90 0.10 0.20 1.00 0.08 0.10 1.20 0.08 0.10 
1.50 0.09 0.10 0.50 0.10 0.20 2.00 0.08 0.20 


at the surface 
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EconomMIc EFFECTS OF SANDSTORMS 


The atmosphere during and for sev- 
eral hours following a sandstorm is 
highly charged with electricity. (Ex- 
periment in Physics Department, Texas 
Tech. Lubbock.) It is re- 
ported that the ignition of some auto- 
mobiles will not operate during a sand- 
storm unless grounded with a chain or 
wire. The Texas Utility Company, 
Lubbock, reports that insulators, trans- 
formers, and lightning arresters often 
break down during a sandstorm al- 
though no lightning discharge has oc- 
curred. Due to the electricity in the at- 
mosphere green plants such as wheat will 
be cut off at the top of the ground during 
asandstorm. Mr. Jones at the Experi- 
ment Farm called to the attention of the 
writer that the needles were removed 
from certain species of fir and spruce by 
the electric charge during a storm. 

During the sandstorm period there is 
a considerable movement of sand which 


College, 
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results in the lowering of the surface in 
some areas and deposition in others. 
Due to prolonged sandstorms the upper 
soil is removed especially from land 
that is not properly cultivated. In pro- 
tected places the sand is deposited in such 
quantities as to cover partition fences 
and in rare instances obstruct highways 
and passages into buildings. At pres- 
ent the common practice among farmers 
is terracing which collects and holds the 
material. By terracing the fertility of 
the soil can be retained and is often en- 
riched by the deposition of loess. 

Sandstorms are a hindrance to trans- 
portation, especially automobiles and air- 
craft. During severe storms visibility 
is reduced to less than a city block dur- 
ing the day and is practically zero after 
sunset. It is difficult to operate an air- 
plane during a storm due to lack of visi- 
bility and it is reported by the Municipal 
Airport, Lubbock, that the dust and 
sand extend to an altitude of 16,000 
feet. 





FOREST SITUATION IN THE PACIFIC NORTHWEST 


Willis B. Merriam 


HE Pacific Northwest has de- 

pended from the beginning of 

its history more upon lumber and 
forest products than upon any other 
resource. It was the demand for tim- 
California that sent lumber 
schooners along the Straits of Juan de 
Fuca and into Puget Sound in the early 
50’s. It was lumber more than any 
other of its resources that led to the rapid 
economic development of this entire re- 
gion through the second half of the nine- 
teenth century. 

Lumbering is still the outstanding in- 
dustry of the Northwest, leading by 
nearly double the value of agriculture, 
the next industry inrank. In spite of the 


ber in 
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Ficure 1.—A. Original extent of commercial 
timberlands in the Northwest Coast Douglas Fir 
Belt. B. Approximate extent of commercial 
timberlands in 1937. (After United States For 
est Service Surveys, 1934-37.) 


tremendous importance of forest prod- 
ucts in the economic well-being of the 
Pacific Northwest, there is still no ade- 
quate program for safeguarding the 
basis of the industry. County after 
county is continuing to reduce its timber 
holdings at an excessive rate, and cut- 
over land increases in acreage until for- 
est supervisors, predicting serious deple- 
tion within a score of years, insist that 
management of timber lands for contin- 
uous production is the most important 
economic problem in the Northwest to- 
day. 


ForEsT CONDITIONS OF THE PACIFIC 
NORTHWEST 

Fifty-one per cent of the remaining 
stand of saw timber in the United States 
is in the Pacific Coast region. This fact 
alone indicates the responsibility of the 
Northwest in taking the lead in forest 
management. Furthermore, there are 
few regions in the world where timber 
can be produced as easily as in the Pacific 
Northwest or where it will grow more 
rapidly than along the Pacific Coast. 
The climate is temperate marine in char- 
acter most of the forest areas, 
meaning mild winters and mild summers 
with ample precipitation. 
season is long. 


over 


The growing 
The soils, except for a 
few alluvial lowland areas, are either 
glacial gravels, or are highly leached 
forest soils, unfavorable to agriculture 
but hospitable to tree growth. The 
topography over much of the area is like- 
wise discouraging to agriculture, offer- 
ing, however, no particular deterrent to 
forest growth. 

From a hasty scanning of the remain- 
ing forest resources of the Pacific North- 
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west one might be inclined to ask 
whether there really is a conservation 
problem here. There are still nearly 
39,000,000 acres in virgin forest. How- 
ever, that is about what Michigan's orig- 
inal forest area was sixty-five years ago. 
And it may be well to remember that 
Michigan lasted a scant decade in inten- 
sive lumber production and that Wash- 
ington has held national leadership now 
for nearly three decades. 

There are a number of reasons for the 
rapid and needless forest depletion of the 
Pacific Northwest. Enormous and sup- 
posedly inexhaustible resources in them- 
selves have tended to encourage wasteful 
practices. The injury and destruction 
due to fire, insects, fungus diseases, and 





FIGURE 2. 
forest with an understory of the more tolerant 
hemlock, western red cedar, and balsam fir. 
(Courtesy of U.S. Forest Service.) 
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Typical old-growth Douglas fir 


windfall is another major source, not, 
however, related to the lumber industry. 

Uneconomic conditions of production 
might be mentioned. In 1928 the capac- 
ity of live sawmills in the Douglas fir 
region was 30 per cent in excess of the 
normal demand for lumber. This led 
to overproduction under our highly com- 
petitive system. 

Existing taxation systems in timber 
lands should also be included among im- 
portant causes of forest denudation. 
lorests are taxed under the general 
property system. That is, both value 
of land and value of timber are taxed 
The result is that taxes fre- 
quently consume all possible profits, dis- 


every year. 


courage reforestation, and encourage the 
owner to cut his timber as rapidly as pos- 
sible, frequently at premature age. 


SomME RESULTS OF FOREST DEPLETION 


In determining effects of forest deple- 
tion, it is necessary to distinguish be- 
tween direct and indirect losses. There 
are several direct losses: the removal of 
a valuable resource, decline of industrial 
centers, injury to transportation systems, 
depopulation and impoverishment of ex- 
tensive regions, and destruction of, or 
injury to, scenic features and wild life 
habitats. 

The indirect effects are not so easily 
recognized, but injury to water resources 
by increasing rainfall runoff, with at- 
tendant possibilities of flood and the dis- 
astrous effects of soil erosion, may easily 
be more serious and damaging than the 
decimation of timber. 

Undoubtedly these indirect effects of 
timber removal are becoming more and 
more noticeable in the Pacific North- 
west, a region of heavy winter rainfall. 

\s soon as the fall rains set in, Seattle 
papers and others in the Puget Sound 
and Grays Harbor areas begin to carry 
stories of floods, washouts, silting-up of 
game-fish streams, and other eloquent 
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appeals for a safeguarding of the water- 
shed cover, without, however, indicating 
the correlation between the two. 


SUSTAINED YIELD POSSIBILITIES 


The attitude of the pioneer lumber- 
man was one of ruthless exploitation. 
The abundance of forests, competition 
in marketing, and disproportional de- 
mand for the better grades, all led to 


FIGURE 3. 
and no provision made to preserve what seed happened to be on the ground. 
miles. Cut-over desert in former Douglas fir region of western Oregon. 
Service.) 


rapid extraction. In his day, a policy 
of forest management would have been 
economically unsound. ‘Today, these 
conditions for the most part no longer 
prevail. The end of virgin stands of 
saw timber is in sight, and uses have 
been found for grades of timber that 
would have been valueless two or three 
decades ago. ‘The time is ripe for defi 
nite economic planning to insure per- 
petuity of forest resources. 

Dean Hugo Winkenwerder of the 
College of l‘orestry, University of 
Washington, says that through the adop- 


tion of a proper forest policy, it would 


be possible to produce sufficient wood 
and lumber for all needs for all time to 
come, and that if such policy were 
adopted now throughout the Northwest, 
there need never be any curtailment in 
lumbering operations. 

The present annual drain on the for- 
ests of the state of Washington (1925- 
1929 average) is nearly seven billion 


board feet. The average annual growth 





Typical clear cut and slash burned area, in all probability reburned one or more times 


Not a living tree for 
(Courtesy of U.S. Forest 


amounts to nearly two billion feet. 
However, the growth of timber under 
conditions of crude forestry is expected 
to equal five and a half billion feet, and 
under intensive silvicultural practice, 
seven and a half billion board feet 
might be expected. 

The idea of forest conservation does 
not mean limitation in the use of forest 
products, rather it means the creation of 
conditions that will insure for all time 
the fullest possible production and use. 
Nor does it necessarily mean safeguard- 
Even 
the densest stands of virgin timber may 


ing of remaining virgin stands. 
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FIGURE 4.—The type of young growth stands that follows logging and slash burning, provided there 
is an adequate seed supply in the immediate vicinity and successive fires are kept out. 
U.S. Forest Service.) 


not represent the most efficient utiliza- 
tion of the land involved. In spite of 
the magnificent lumber obtained from 
dense stands of virgin woods, uncared- 
for natural forest production is always 
much smaller than in a forest properly 
managed. Virgin 
stocked largely with very old and neces- 


forest is always 
sarily often decaying trees, which are 
doing little or nothing in the way of 
growth. many 
weed trees, dead trees, and fallen timber 
that occupy considerable space which is 
thus withdrawn from wood production. 


Likewise, there are 


MANAGEMENT FOR CONTINUOUS 
ForREST PRODUCTION 


The fundamental principle involved 
in forest management is to cut only an 
amount each year equal to the amount 
grown annually over the whole forest, 
and to make the forest soil produce the 
largest possible revenue through forest 
crops. 

In most forests, this can be done by 
selective cutting, taking only trees above 


a certain diameter, and leaving the 
smaller ones to form the basis of future 
crops. In this manner, an ample supply 
of seed trees is always left, and seedlings 
tend to spring up thickly. From time 
to time, faulty trees are eliminated or 
improvement cuttings are made in order 
to allow the best quality trees full room 
to develop. 

In even-aged stands, such as Douglas 
fir or nursery-planted areas, all trees on 
one plot are usually cut at one operation 
so that by the time the entire forest has 
been cut over, the trees on the first area 
are ready again. 

The length of time required for trees 
to reach marketable maturity has been 
carefully worked out. 
it is about 60 years. 


For Douglas fir, 
Thus in managing 
a Douglas fir forest for continuous pro 
duction, it would theoretically be blocked 
out into 60 or 70 plots and one of them 
cut over and reproduced each year. In 
actual practice such a forest would be 
divided into only six or seven plots, and 
each cut over in a ten year period. 


(Courtesy of 
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Seeding or restocking methods are an 
important part of forest management. 
Sometimes seeds may be sown over a 
cleared field like grain ; sometimes nurs- 
ery stock is transplanted. Frequently, 
all that is necessary is to leave a few ma- 
ture trees scattered throughout the plot 
to act as seed trees. If the felling series 
blocks are not too wide, even the seed 
tree practice is unnecessary, the block 
will reseed from adjoining timber. 


SOME PROPOSALS FOR A FORESTRY 
PoLicy 


Approximately half of the remaining 
timber lands of western Oregon and 
Washington are in national forests 
where the Federal Government is ad- 
ministering selective logging on a sus- 
In these areas, there 
The CCC boys 
have reduced hazard and have planted 
seedlings amounting to the millions on 
burned and logged-off areas both on 
state and private lands. 


tained yield basis. 
is no serious problem. 


As the timber situation in the Pacific 
Northwest stands today, the growing 
need for sustained yield management is 
becoming increasingly evident to plan- 
ning commissions, forest supervisors, 
and private companies. Selective log- 
ging technique has been carefully 
worked out, even to the point of deter- 
mining before operations begin the exact 
profit to be made. Under this system 
approximately half of the timber cut un- 
der present methods would be left stand- 
ing as unprofitable. 

Government officials who are working 
toward greater public control and man- 
agement of forest lands assert that re- 
foresting and management is feasible 
and practical inthe Northwest. Private 
land holders reserve their answers, how- 
ever. They contend that it is possible 
and should be feasible, but just isn't 
under the conditions they face. For 
the private land holder, the cost of ex 


tensive reforestation is too great and 
offers too risky a return for invest- 
ment. But through lowered land valu- 
ation, deferred taxes, better fire pro- 
tection, faster growing trees and quicker 
harvesting, many of the remaining ad- 
verse factors are rapidly being overcome. 
Every forestry conference or plan- 
ning conference held in the past three or 
four years has reached the same conclu- 
sion. Sustained yield management is 
recommended on all remaining forest 
stands for continuance and improvement 
of the forest resources of the region. 
In general, it may be concluded that 
present timber resources in the Pacific 
Northwest are adequate for some time 
to come and that the immediate need for 
a reforestation program is not so much 
to create new timber assets as to safe- 
guard water shed, and return to produc- 


tivity otherwise wasted lands. Viewed 


: 
H 
: 





Figure 5.—A somewhat better than average 
stand of second-growth Douglas fir that indicates 
what the young forests develop into. (Courtesy 
of U.S. Forest Service.) 
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from a long-time angle, however, it 
seems evident that management of exist- 
ing stands and reforestation of cut-over 
lands, classified as timber growing land, 
is essential if lumbering is to be a per- 
manent industry. 

In order to achieve this goal, federal, 
state, municipal, and private agencies 
must cooperate. Tax revision must be 
made to make reforestation attractive 
Credit 
at economical cost and of long duration 


for private forest production. 


may be needed. 
linally, there must develop a realiza- 
tion that there is nothing sacred in virgin 
stands or even in native dominant 
No finer lumber producing tree 
North 


Douglas fir. 


S] eECIES. 


grows in America than native 
Second growth Douglas 
fir is an inferior lumber tree, however, 
and several other native trees, including 
western hemlock and = spruce, grow 
faster, produce higher acre yields, and 
better lumber in second growth than 
Douglas fir. It seems entirely probable 


that the west coast states may shift over 
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rather largely, as the southern pine belt 
did, from their original native forest to 
faster growing species, once considered 
inferior, but now recognized as of 
greater value than the original stands. 
Regarding the timber future of this 
region, it seems safe to predict that un 
less sustained yield management be 
comes general almost immediately and 
unless restocking of rapid-growing high- 
yielding trees 1s made on the cut-over 


lands within the next few years, another 


decade or two will see the national state 
leadership in lumber production. shift 
other 
coast state, back to Louisiana, Georgia, 


from Washington or any west 
or some other state in the southern pine 
belt, where climatic conditions for rapid 
growth are the equal of those in the 
Northwest, but where topographic con 
ditions for sustained yield reforestation 
are in many instances more favorable, 
where labor is cheaper, where markets 
are nearer, and where at least a ten-year 
advantage of start in sustained yield pol- 
icy will be eminent. 





